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Two new oil and gas-fired B&W 
Package Units dependably meet 
crucial 40,000-lb-per-hour 
steam requirement at well known 
Chicago hospital 


ee | after day, year after year, each 
and every hospital activity is vital. 
This continuous, reliable hospital 


B&W — THE 


NATION’S 


G-981 A-IB 


Ry For Steam at 
Holy Cross Hospital 


LEADING 


service must, of course, be sup- 
ported by absolute dependability 
in equipment. 

That’s why so many institutions 
such as Chicago’s Holy Cross Hos- 
pital have selected B&W Package 
Boilers to meet their steam require- 
ments. Supplying clean, dry steam 
for critical uses such as heating, 
laundry, kitchens and sterilizers, 
B&W Package Boilers have become 
a standard of dependability in 
hospitals and other institutions 
throughout the nation. 
Dependability, however, is only 
part of the story. Budget-minded 
hospital management has found the 
low maintenance, cleanliness of 
operation, high operating econo- 
mies, flexibility, rapid response to 
demand, and maximum capacity in 
minimum space afforded by BKW 


MANUFACTURER OF 


shop-assembled units equallyattrac- 
tive features. What’s more, they 
appreciate the assurance that at any 
time during the life of the boiler, 
even 20 or 30 years hence, BKW’s 
nationwide service organization 
will be promptly and economically 
available if needed. 


Serving the myriad steam require- 
ments of a vital installation like 
Chicago’s Holy Cross Hospital 
is further evidence in action of 
dependable steam generation by 
B&W. Whatever your steam re- 
quirements... whatever your most 
economical fuel... B&W has the 
boiler best suited to your applica- 
tion. Your local B&W representa- 
tive has all the facts on your area. 
Please call him soon. The Babcock 
& Wilcox Company, Boiler Divi- 
sion, Barberton, Ohio. 


INDUSTRIAL BOILERS 


THE BABCOCK & WILCOX COMPANY 


BOILER DIVISION 


{> 


WIGKING Luss 


NCAT 
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GET THIS PACKAGED 
PROBLEM SOLVER 
THE At FELT 
APPLICATIONS GUIDE 


Packed with proven solutions to engineering problems, 
the A+ FELT APPLICATIONS GUIDE illustrates the scope 
of advanced engineering and research available with the 
world’s most versatile engineering and design material, 
A+ FELT in both wool and all synthetic fiber construc- 
tions. American Felt Company also gives you specialized 
technical literature on the many useful properties of felts 
and on a wide range of applications . . . experienced 
consultation on materials problem . . . precision cutting 
and fabricating facilities. Write today for your FREE copy 
of the A+ FELT APPLICATIONS GUIDE and Technical 
Bulletin 8-60, a comprehensive survey of physical, me- 
chanical, chemical properties and fabricating methods 
of wool felts. 
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sophisticated piping systems call for = 
~ 


concept in branch pipe construction. 


In a primary atomic reactor shell, Sweepolets provide the best deo 
WELDOLETS® 
possible method of reducing stresses at the branch connections. beter ong 


Sweepolets were used recently for this application at one of > SOCKOLETS® 
ELBOLETS® 


the Government's largest atomic installations. | BRAZOLETS® 


CARBON STEEL 
STAINLESS 
ALLOY 


for all services 
GE AND TOOL WORKS, ALLENTOWN, PENNSYLVANIA ; 
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THE COVER 


Featuring the visual charm of two hungry boa constrictors, the arms 
of this remote-controlled handling mechanism each bear a television 
camera for remote control. Hughes Aircraft Company of Culver City, 
Calif., designed the mobile robot for hot areas not safe for a man. 
The machine, designated Mobot Mark II, has three joints in each arm, 
and is strong enough to lift a lead brick, and delicate enough to replace 
a light bulb. Its soft touch stems from inflated pads on its hands in 


which the pressure can be controlled by the operator. 


WRITING: APTITUDE OR ATTITUDE? H. B. Devries 


Get the right slant on writing. Communication is an art you have to 
learn. It isn’t done with grammar; not with commas. The day you 
tackle it will be a banner day for you—and your profession. 


AIR PLUS PLASTIC—A NEW CONCEPT IN STRUCTURES 
W. W. Bird 
Johan Bjorksten and William Cameron 
First came air-supported radomes, 14 years ago. Now, air structures 
range from storage buildings to theaters, from towers to exhibition 
enclosures. A further development: Reinforced plastic material. 


MECHANIZED WAREHOUSING OF CASE GOODS Arthur Spinanger 
Will it pay? Economic evaluations come first, but there are less tan- 
gible factors which may override the cost figures. Examples: Better 
service to customers, better management control. 


SAFETY REGULATIONS FOR RADIOISOTOPES J. R. Mason 
Tracer isotopes (wear studies, leak detection), radioisotopic gages, 
radiography—these are among the peaceful applications of atomic 
energy. AEC works to make them safe tools for industry. 


THE SOCIOLOGICAL FACTOR 
Call it a collision—or a merger. For better or worse, sociology and engi- 
neering impinge on each other. Increasingly, the engineer must take 
into account the social impact of his decisions. 


Cc. C. Furnas 


PROGRESS IN RAILWAY MECHANICAL ENGINEERING 
D. R. Meier 
The track’s the same. Elsewhere, progress—gas turbines, adhesion 
control, composition-tread brakes, push-pull operation, hydroframe 
freight cars. Correction: New tracks, too, from France and Italy. 
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WELDING 
FITTINGS 


MADE BY MEN WHO KNOW 


APPLICATION ENGINEERING 


B&W Welding Fittings manufacturing is integrated 
with the Division’s own engineering, laboratory, steel- 
making and tube-making facilities. Consider the 
relation between application engineering and the 
manufacture of welding fittings . . . B&W not only 
knows fittings manufacturing, but also knows the 
end-use application of steels. The availability of this 
wealth of technical knowledge, plus integration, 
enables B&W to help you select the most economi- 


cal and dependable grades of both welding fittings 
and pipe, matched to your specific application. 

B&W Welding Fittings and Flanges are available 
through qualified distributors in carbon steel and the 
B&W CROLOYS in a complete range of types and 
sizes. Write for B&W Bulletin FB502. The Babcock 
& Wilcox Company, Tubular Products Division, 
Welding Fittings Plant, P. O. Box 230, Beaver 
Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


TA9081 WF4 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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PROVED MECHANICAL SIMPLICITY 
TO REDUCE YOUR COSTS 
BY PREVENTING SHUT-DOWNS! 


FAIRBANKS-MORSE leadership shows again...with an 
advanced European concept to produce a truly unique 
aid-to-industry...our proved AXIAL FLOW ROTARY COMPRESSOR | 
with Helical-shaped rotors! No reciprocating parts! LZ 
No valves! No metal-to-metal contact provides maximum 4 
reliability...with high efficiency...at minimum costs! 


9 


HELICAL-SHAPED ROTORS... BY FAIRBANKS-MORSE 
Smooth, economical compression with OIL-FREE delivery! 


DEVELOPED IN SWEDEN! PROVED IN EUROPE! WIDELY USED IN U.S.A.! 
Now—Fairbanks-Morse is in full production on our revolutionary Rotary Compressor 
... at our large Beloit, Wisconsin plant. The leaders of AMERICAN industry now 

use our Rotary Compressor... with PROVED results! 


CAPACITY UP TO 21,000 CFM—PRESSURE UP TO 250 PSIG 7 
... with a standard line of integrated frame sizes! 


MECHANICAL SIMPLICITY! LOW MAINTENANCE REQUIREMENTS! i 
HIGH EFFICIENCY! 


SMALL SPACE REQUIREMENTS—LOW WEIGHTS! MINIMUM VIBRATION! 
STABLE PERFORMANCE CHARACTERISTICS! SPEED FLEXIBILITY! 
FAMOUS FAIRBANKS-MORSE QUALITY! 

A VERSATILE ASSET TO MANY OPERATIONS! 


Our new Compressor is your logical choice for a wide variety of applications: 


¢ Chemical and petrochemical process industries ¢ Refinery process industries 
e Heavy mass-production industries ¢ Steel industry—coke oven gas compression 
e Many other general purpose industrial and process uses. 


Discover How The New F-M Rotary Compressor Can Step Up The Efficiency 
: of YOUR Operations and Cut Down Maintenance Costs: Send for your copy of the 
3 New Fairbanks-Morse Compressor Bulletin Number ACO100.4. 


a Write to A. C. English, General Manager, Compressor Division 
Fairbanks, Morse & Company 
ea 600 South Michigan Avenue, Chicago 5, Illinois 


Fairbanks Morse 


Compressor Division 
A MAJOR INDUSTRIAL COMPONENT OF 
FAIRBANKS WHITNEY CORPORATION 
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Special nylon ball valve and stainless steel 


WHAT'S YOUR di | | fluid end handle silica gel at 1800 psi 
SPECIAL 
PROBLEM 
IN PUMPING ? 


This Aldrich pump handles highly corro- 
sive chemicals—both alkaline and acidic. 


Here, Aldrich pumps continuously control the 
flow of liquid ammonia at 3700 psi. 


Aldrich pumps with nickel alloy fluid end 
pump 50% caustic soda solution at 400 psi. 


Corrosives? Slurries? High pressures? 
High temperatures? We'll find the answer! 


All pump companies sell pumps. And all have their 
share of pumping problems. At Aldrich, our most im- 
portant stock in trade is our ability to solve the rough 
pumping problems of the process industries. We've 
had over 50 years of working with chemicals and 
chemical processes. We know the problems of pump 
wear; of temperature, corrosion, viscosity; and your 
need for sustained pump operation. We study all the 
factors in your problem, in depth...and come up 
with a better answer, not merely an answer. For infor- 
mation On Capacities, pressures and sizes, see our insert 
08, in Chemical Engineering Catalog ot write for reprint 
this Aldrich Triplex pump has entire fluid end of Monel. (Data Sheet 100). ALDRICH Pump CoMPANY, 29 Pine 
Street, Allentown, Penna. 


The tough pumping problems go to LORIC 
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PEED TRANSMITTER 


@ Mounts in ANY position 
Accurate to across entire range 
@ Needs no lubrication 


@ Dust-tight gasketed case 
continuously purged 


@ Simple force-balance 
mechanical principle. 


Direct-connects to remote pneumatic 
recorder or controller, such as 
Consotrol* panel recorder shown below. 


*Reg. U.S. Pat. Off. 
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the Foxboro Type 16A 
Pneumatic Speed Transmitter 


Here's a tachometer with 3-15 psi air signal directly propor- 
tional to rpm! Speed changes are recorded on a uniform- 
scale chart. Accurate measurements of rpm are easy to read 
throughout the entire range. No crowded bottom scale! 

The Type 16A Speed Transmitter will measure any desired 
range. (An optional integral speed changer is available 
for ranges from 0-600 rpm to 0-6500 rpm ). Full-scale accuracy 
of +'2% is consistently maintained. Small and light weight, 
it can be mounted in any position — never needs lubrication. 

For rotating equipment having wide speed variations, the 
Type 16A is ideal. It's available for either clockwise or 
counter-clockwise rotation, and can easily be incorporated 
into any present pneumatic control system. Write for full 
details. The Foxboro Company, 962 Neponset Ave., Foxboro, 
Massachusetts, U.S.A. 


OX BOR 


REG. U.S. PAT. OFF. 


PNEUMATIC SPEED TRANSMITTERS 
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IN POWER PIPING ERECTION Field erection by Kellogg of power piping made by Kellogg at its new 
Williamsport plant assures the highest standards of engineering 

Q UJ A LITY and workmanship. Quality and strict quality control are reflected in 
every phase of Kellogg field erection. 

COM ES FI RST Making Kellogg responsible for both manufacture and erection, 


AT KELLOGG as many electric utilities do, also can mean marked economies in 
the over-all power piping contract. 


“aN 


“Tr 
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Keilogg’s Power Piping Division at Williamsport, Pa., welcomes the POWER PIPING 
opportunity to tell you more about its field erection service and how it 
can be combined with other Kellogg power piping services to the ad- 
vantage of the steam-electric and nuclear power generating industry. 


POWER PIPING DIVISION / THE M.W. KELLOGG COMPANY 


A Subsidiary of Pullman Incorporated 


Plant & Headquarters: Williamsport, Pa. Sales Offices: 711 Third Avenue, New York 17,N.Y. H EADQUARTERS 
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STOPPAGE ALARMS 


VOLUMETRIC FEEDERS 
Feed Sticky Coals 
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-Co. 


Weigh and Feed 


GRAVIMETRIC FEEDERS 


2 : 
Two Types 


S-E-Co. Coal Valves operate easily under adverse 
conditions of moisture and corrosive or dusty fuels. 
Note the U-shaped gate above which incorporates 
self-cleaning racks along the upper flanged portion 
of the gate. The self-cleaning pinions are located 
above the gate to allow a very deep U section, and 
also to allow dust accumulations to drop through 
the racks and off of the pinions. 


Pinions have multiple faces and a tooth form that 


Here is Why the S-E-Co. Coal Valve Works 


provides many times the normal clearance to the 
sides and back and root of teeth. The ladder racks 
are cold forged (coined) to exact spacing and tooth 
shape. This process also gives a dense, harder surface 
to the rack teeth. The pinions are stainless. 


These are only a few of the many reasons why 
S-E-Co. Coal Valves operate easily and continue to 
operate easily for many years. 


Send your coal valve inquiries to 


STOCK EQUIPMENT COMPANY 


729 HANNA BUILDING 


CONICAL NON-SEGREGATING 
COAL DISTRIBUTORS 


S-E-Co. QUALITY PRODUCTS 


COAL SCALES 
Two Basic Sizes 


CLEVELAND 15, OHIO 


YEAR 
GUARANTEE 


COAL VALVES 
6” to 60” — Many Styles 


= 
— J 
+ 
= 
4 
; 


Operation: 
Dust Control 


(one of a series) 


Every minute of every working day, six Pangborn 
“Self-Cleaning”’ dust collectors trap 42 pounds of 
dust in Norton Company’s new abrasive wheel fin- 
ishing department at their Worcester, Mass. plant. 
Complete dust control is an essential environmental 
health measure as well as a means of preventing 
costly damage to equipment. That’s why over the 
past 30 yrs., Norton has chosen 136 Pangborn units. 


Beside the indirect profit that comes from safe- 
guarding personnel and equipment, Norton also 
derives a direct profit by salvaging the collected 
dust. 

If operations in your plant generate dust, Pang- 
born has the right equipment for its control . 
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whether it’s 10 Ibs. or 70 tons a day (Norton’s total 
dust output)! You have your choice of cloth bag, 
cloth screen, self-cleaning, dry or wet dust collecting 
equipment. 


For additional information write to: PANGBORN CORPORATION, 
2200 Pangborn Blvd., Hagerstown, Maryland. Manufacturers of 
Dust Control, Blast Cleaning, and Vibratory Finishing Equipment— 
Rotoblast® Steei Shot and Grit.® 
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FALK COUPLINGS 
for industrial appileations...large or small 


rica’s First Family 
ission Products 


steel blooming mill performance 


SPEED REDUCERS. 
On a blooming mill at the Copperweld Steel Company plant - _ foto cour 
Warren, Ohio, installation of a large Falk Steelflex coupling k- 100. 
tween motor and pinion stand eliminated troublesome noise an~ Also Right Angle 
vibration which threatened to damage mill machinery. Transmitting Pager: 
5,000 hp at 50/100 rpm, this is not the largest Falk coupling... — 
others are designed to transmit up to 130,000 hp at 100 rpm. 

This installation and others like it prove the Falk concept of shaft ALL-STEEL 
coupling design—namely, a modern shaft coupling must contribute MOTOREDUCERS 
to the successful performance of the machinery system. —up to 75 hp. 

Horizontal, 


What does this mean to you? Just this: On large machines as well 
as small, the exclusive Falk grid-groove design does make a differ- 


Vertical, and Right 
Angle. All-Motor 


ence, and the difference is torsional resiliency with the strength of and Integral 
steel...reason enough to specify Falk Steelflex couplings as “long Megat Pan 
life” insurance for your connected machinery. ” : 
Falk Steelflex couplings are available in standard designs in 34 
sizes for applications from .3 hp at 100 rpm to 130,000 hp at Sag eas 
100 rpm, with excellent delivery. Write for Bulletin 4100. —vp to 125he. 
THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 00. 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in most principal cities Mounted ond 
eee Screw Conveyor 
A Point to Ponder...]When you need gear drives or shaft couplings of Crtges. 
"FALK OR EQUAL” quality, where but from Falk can you get the “or EQUAL”? ite 
ond ALL-MOTOR 
Gre registered trademorks 
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Powell pressure seal valves have been proved 


to control high temperatures and pressures 
in modern industries, More than 10,000 Powell 
pressure Seal valves in installations on many 
continents have proved themselves to be 
precision-built, precision-tested, precision- 
performing. 


This is just another examplé of Powell's 


unfailing quality as leading industrial valve 
Supplier of the world, Let Powell's 115 years 
of valve manufacturing experience go to 
work for you. 


So always |ook to Powell to solve your valve 
problems and fill your valve needs, Talk to 
the Powell valve distributor in your city. Or 
contact The Wm. Powell Company—TODAY! 


‘WM. POWELL COMPANY CIN 
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We believe that this little 
book will help any man get 
down to bedrock i 
thinking. Some men have 
in its pages. 


found a fortune 
il This Card Today! 
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New York 10, N. 
Mail This Card Today! 


Alexander Hamilton Institute 


71 W. 23rd St., 


For the engineer 


Hs the world is half asleep! Men who could be making twice their present 
salaries are coasting along, hoping for promotions but doing nothing to 
bring themselves forcefully to the attention of management. 


They’re wasting the most fruitful years of their business lives .. . throwing away 
thousands of dollars they may never be able to make up. And, oddly enough, 
they don’t realize—even remotely—the tragic consequences of their failure to 
forge ahead while time is still on their side. 


Engineers and other technically-trained men are particularly prone to “drift 
with the tide” because their starting salaries are reasonably high and promotions 
come at regular intervals early in their careers, It isn’t until later—too much 
later in many cases—that they discover there is a definite ceiling on their incomes 
as technicians. 


Send for Your Free Copy of ‘Forging Ahead in Business’’ 


If you want to discover how to succeed while you are still young—if you want 
to avoid the heartbreak of failure in later years—send today for “Forging Ahead 
in Business” ... one of the most practical and realistic booklets ever written on 
the problems of personal advancement. 


Here you will find—not a “pep-talk,” not an academic lecture—but cold, hard 
facts on how to improve your position and increase your income. You will be 
told what the qualifications of an executive are in today’s competitive market... 
what you must know to make $15,000, $20,000 or more a year... what you must 
do to accumulate this knowledge. 


“Forging Ahead in Business” was written for mature, ambitious men who seri- 
ously want to get down to bed-rock in their thinking about their business future. 
If you feel it is meant for you, simply fill in and return this coupon. Your com- 
plimentary copy will be mailed to you promptly. 
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and Mail 
Postage- 
Free Card 


ALEXANDER HAMILTON INSTITUTE 
Dept. 292, 71 W. 23rd Street, New York 10, W. Y. 
in Canada: 57 Bloor St., W., Toronto, Ontario, Canada 


Please Mail Me, Without Cost, a Copy of Your 48-Page Book — 


“FORGING AHEAD IN BUSINESS“ 
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EXCLUSIVE 


the Complete Line on Polyester Film 
and every film with “engineered”’ drafting surface 


Only K&E offers you all the film-based 
media for your drafting and reproduc- 
tion needs, and they're all working 
products, designed to permit additions 
or deletions. The same engineered 
drafting surface throughout enables you 
to standardize on drafting techniques, 
and the same base throughout means 
constant behavior characteristics under 
exposure to light, heat, moisture, etc. 


1. HERCULENE® —the unchallenged 
leader among drafting films, with better 
than ever working properties for pencil, 
ink, and typing. Now with a choice of 
specialized writing mates: Duralar plas- 
tic pencils render tracings that are com- 
pletely washable in soap and water... 
new Ruwe pencils have all the fine 
“feel” of graphite, yet resist smudging 
better than graphite on regular paper. 


Kee 


KEUFFEL & ESSER Co. 


NEW YORK + HOBOKEN, N. J. « DETROIT » CHICAGO 
MILWAUKEE * ST. LOUIS + DALLAS + DENVER 
SAN FRANCISCO + LOS ANGELES + SEATTLE » MONTREAL | 
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2. PHOTACT® —the photographic 
second original on film that can be 
processed with regular paper developer. 
Image lines can be manually erased, too 
(no eradicators needed). Underneath 
—an excellent drafting surface for 
changes or additions in pencil, ink or 
typing. Available in three film types: 
Contact, Direct Positive, and Projection. 


3. DUPRO® — for ink-like second orig- 
inals that can serve as working copies. 
Image lines are smudge-proof, with ap- 
pearance and permanence of photog- 
raphy, yet are easily removed with soft 
vinyl eraser. For additions or changes 
in pencil, ink or typing: a perfectly bal- 
anced drafting surface underneath. An- 
other advantage: wash-off emulsion 
permits processing in room light — no 
darkroom needed. 


4. HELIOS”® — for intermediates of ex- 
ceptional ruggedness, produced easily, 
quickly, and at /ow cost by the standard 
dry diazo process. Mechanical erasure 
removes image lines (no eradicators 
needed); engineered drafting surface 
on the reverse side. Unsurpassed line 
density and background clarity —black 
line or sepia. 


5. STABILENE® —the re-stabilized 
drafting medium with unsurpassed 
dimensional stability. Ideal for highly 
precise work, like the preparation of 
multi-color maps, printed circuitry, loft- 
ing layouts, tools and templates, etc. 
Available with more than 20 types of 
surfaces—for pencil and ink work, scrib- 
ing, peeling, stripping, and a variety of 
reproduction methods. 

For more information on any of 
these popular K&E polyester-base films, 
simply mail the coupon below. 


| KEUFFEL & ESSER CO., Dept. ME-2, Hoboken, N. J. 


| Gentlemen: 


| Please send me your new brochure titled “Complete Line on Polyester Film.” 


| Name & Title: 


Company & Address: 


3093-A 


MECHANICAL ENGINEERING 


: 
4 
| 
». 
fee 
q 
| 
| 
q 
4 


hf 


Stoker-fired boiler being shop assembled. 


Coal fuels this push-button packaged steam generator 


Good news for industry in areas where coal is economical 
—FW stoker-fired packaged steam generators that are 
comparable with the most advanced gas and oil fired 
units. Engineered and built with precision, the design 
has been thoroughly proved and tested in more than 
two years of operation at full design capacity and above. 
Performance has been consistently better than expected 
under all operating conditions. 


Units designed for semi-automatic operation are avail- 
able in three standard sizes: 43,000, 50,000 and 63,000 
lb/hr steam capacity at pressures to 250 psig. Push- 
button control brings these units on or off banked fire. 
They may be converted to oil firing in a matter of hours. ue =} WWE 
And for easy handling and speedy low-cost erection, Sy Hit i pai 
they are shipped in three major subassemblies, one of 
which is the complete boiler and economizer section ) a 
shown above and at right. 


For complete performance and descriptive data on 
FW stoker-fired packaged steam generators, request 
bulletin PG59-4. Standard oil and gas fired units are WATER DRUM SECTIONAL SIDE ELEVATION FORCED ORAFT Fan 
also available in capacities from 13,000 to 100,000 lb/hr. 

Foster Wheeler Corporation, 666 Fifth Avenue, New Heat Engineered products, plants and proc- 
York 19, New York. esses .. . for the world’s industrial progress. 


FOSTER WHEELER 


NEW YORK TORONTO LONDON PARIS MILAN TOKYO 
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The TUBE-TURN trademark is more than a 
trade mark. It identifies a standard of per- 
formance and satisfaction. It has universal 
recognition and acceptance as a mark of known 
value. 

TUBE-TURN components for welded piping 
systems are the product of decades of pioneer- 
ing, of a wealth of experience without equal, 
of an investment in related research and engi- 
neering exceeding that made by all other such 
manufacturers combined. These are important 
considerations in this era of widespread deceit 
and subterfuge. 

Simply copying TUBE-TURN products is an 
obviously easy shortcut to look-alike substi- 
tutes. When such impostors sneak into jobs 
through the ‘“‘or equal’ loophole in many 
specifications, however, it is impossible to be 
sure they meet TUBE-TURN standards. Only 
costly and time-consuming laboratory testing 
can prove it. And such testing, if undertaken, 
cannot be conclusive because the proper tests 
destroy the samples and there is never assur- 
ance of uniformity in any quantity delivered. 

The substitution of anything for genuine 
TUBE-TURN welding fittings and flanges is 
difficult to understand or justify. TUBE-TURN 


quality demands no premium. TUBE-TURN 
products are always priced competitively with 
truly comparable items. Any so-called “bar- 
gain’’ substitutes must be substandard in 
value! What “saving” can possibly justify the 
risk involved when a single failure may easily 
result in losses greater than the cost of the 
entire piping installation? 


Inferior Substitutes 
Can be Avoided! 


Specifications calling for TUBE-TURN products 
with the customary ‘‘or equal’’ wording need 
not be the open door to risk or trouble. Re- 
sponsible suppliers and contractors will not 
only serve you honestly and properly, they 
will be glad to provide proof of it. They will 
give you an affidavit that they have met your 
specifications to the letter...and they will 
identify and describe whatever substitutes they 
elected to supply within the “or equal”’ lati- 
tude allowed. This is a sensible procedure for 
everyone concerned. Write us today for a 
copy of Bulletin 1031-A205 on this subject. 
TUBE TURNS, Louisville 1, Kentucky. 


“TUBE-TURN” and “tt” Reg. U.S. Pat. Off$ 
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LIFESAVER For The 
Men Who Design Piping 


Tube Turns offers not only the 
most complete line of properly en- 
gineered welding fittings and flanges 
for utmost flexibility in planning 
any piping installation, but a wealth 
of technical data and able engineer- 
ing assistance without counterpart 
anywhere in the world. Standard- 
izing on TUBE-TURN piping com- 
ponents saves time and trouble. 


LIFESAVER For The 
Men Who Buy Piping 


The world’s most complete line of 
welding fittings and flanges, over 
12,000 regularly stocked TuBE- 
TURN items, permits every speci- 
fication to be met without com- 
promise or delay. A fully responsi- 
ble Tube Turns Distributor is as 
near as your telephone to give 
prompt delivery of all your needs 
from one source on a single order. 
Saves time, paperwork, multiple 
checking, piecemeal deliveries and 
the inevitable problems of divided 
responsibility. You save money 
when you standardize on TUBE- 
TURN piping components! 


LIFESAVER For The 
Men Who Install Piping 


Time is money in the assembly of 
a welding piping system. TUBE- 
TURN welding fittings and flanges 
do not require remanufacture or 
compromises . . . or the delays that 
result from rejections. They are 
uniform, precision-engineered for 
easy, time-saving installation. And 
you can put them in and forget them 
because they are dependable. TUBE- 
TURN piping components cost less 
because they save more in every 
way! 


TUBE-TURN Welding 
Fittings And Flanges Are 
Stocked By And Sold 
Exclusively Through 
Authorized Distributors. 


Steam trap dependability is a matter of 
what the manufacturer puts into the trap 


ARMSTRONG TRAPS 
ARE DESIGNED AND MADE 
TO GIVE YOU DEPENDABILITY 


Armstrong Traps provide the most 
advanced development of the time- 
proven inverted bucket principle. Sim- 
ple, but effective, there isn’t much that 
can go wrong. 


1. Efficient, proved 
operating principle 


Armstrong Trap design gives big 
capacity in a small package. The mech- 
anism is virtually fool-proof. All body 
styles are easy to inspect and main- 
tain without removal from the line. 


Good design 


Only the best goes into Armstrong 
Traps. Bodies are close grained 30,000 
tensile iron castings or high quality 
forgings. Working parts are all tough, 
corrosion resistant stainless steel. 


Highest quality 
materials of construction 


Armstrong Traps are made by crafts- 
men who take pride in their work. 
Careful inspection and frequent check- 
ing insure the quality of the trap. 


Good workmanship 


Your problem has probably been solved 
already in the extensive experience of 
the Armstrong engineering and sales 
organization. You can be sure of sound, 
dependable recommendations. 


Application 
know-how 


Your local Armstrong Representative can show you 
what Armstrong dependability can do for you. Call 
him today or write direct. 


i Series, 880 Series, 200 Series, Forged Steel Series 
> 7 inlet, side inlet, integral 5 bottom inlet, for high pressures, 
heating service. side outlet. bottom outlet. strainer. top outlet. high temperatures. 


The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 


traps for any pressure, any tem- : ARMSTRONG MACHINE WORKS 


perature, any load plus full cat- ’ 1S 
alog data on Armstrong Steam 8947 Maple Street Three Rivers, Michigan 


Traps. Ask for Catalog K. 
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Engineering Data 


WINSMITH | WORM GEAR SPEED REDUCERS 


SPECIAL BRONZE WORM GEARS 
cast to recommended AGMA 
standards. Low coefficients of fric- 
tion and thermal expansion for 
cooler, more efficient operation 


CAST IRON HOUSINGS 
designed for high heat radia- 
tion. One-piece construction, 
close-grained gray iron for max 
imum strength and rigidity. 


TAPERED ROLLER BEARINGS 
for minimum maintenance, 
long bearing life, permanent 
shaft alignment. Capacity to 
handle high radial and thrust 
loads. 


POSITIVE OIL SEALS 
keep oil in, dirt out. Shafts 
lapped to micro-finish under 
seals for uniform contact, 
longer seal life. 


AVAILABLE in single and 
double reduction models, for 
intermittent or continuous 
service. Order from stock with 
right-angle or parallel shafts, 
worm on top or bottom, all 
worm gear or combined worm 
and helical. All types of spe 
cial units also available 


CASE-HARDENED STEEL WORMS 
cut integral with the shaft. Heat 
treated for close-grained tough 
core, carburized and hardened 
before grinding. Meet AGMA 
long-wear specifications. 


a @ 708 Mode/s Winsmith “C”’ Series Reducers are compact units which offer a wide range 
y of horsepower and torque output in minimum space. Their design and con- 
7 e7 / 100 to 34 HP. struction provides high shock load resistance; maximum thermal capacity 


without induced cooling; greater overhung load capacity; all moving parts 

@ Ratios 5:1 to 4460-1 totally enclosed in a dirt-proof housing and lubricated from a central oil bath; 
and complete interchangeability of major components. These features add up 

@ Max. Output Torque to smooth, trouble-free performance—an extremely low rate of wear—high 
. mechanical efficiency—and greater overall economy per horsepower dollar. 

142 to 34,767 in. /bs. For complete information on Winsmith Speed Reducers, write today or 
call your nearest Winsmith Representative. You’ll find one in every major in- 
dustrial area, listed in the Yellow Pages. They are technically trained experts 
who are always ready to help you with any speed reducer problem. For both 
standard and special power transmission applications, you'll find it pays to 
standardize on Winsmith. 


WINSMITH, INC. 
203 Eaton Street, Springville, (Erie County), New York 


e ¢ « Winsmith Speed Reducers are made by American craftsmen to meet American design and production standards. 
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WATER 


; 16,000,000 BTU/hr. HIGH PRESSURE-HIGH TEMPERATURE 
8 HOT WATER BOILER built for a U. S. Air Force base. 
e 
e 
e 


SHOP ASSEMBLED UNITS INSTALLED 
WITHOUT COSTLY FIELD BALANCING 


Right from the start, you can save with a Union 
shop assembled HTHP Hot Water Generator. 
With all of its circuits of the same hydraulic 
length, time consuming field balancing can be 
eliminated. Most units do not require orifices 
or any other mechanical adjustments to equal- 
ize flow at the time of installation. 

High water velocities (above 5 ft./sec.) and 
liberally proportioned, water cooled furnaces 
eliminate localized overheating. As there are 
no multi-tube circuits in the radiant section, 
recirculation within a circuit is impossible, 
thereby eliminating vapor binding or stagnant 
flow areas. 

Liquid and gas flow run counter to each 
other. With the liquid inlet positioned at the 7 ee a 
top of the convection section, the lowest 31,000,000 BTU/hr. FORCED CIRCULATION, HIGH PRESSURE-HIGH 
temperature liquid is served by the lowest TEMPERATURE HOT WATER BOILER. Equipped for firing by an 
temperature gas. As a result, generator effi- oscillating grate spreader stoker with fly ash reinjection. Fully 
ciency is improved and the risk of thermal factory-assembled for shipment. 
shock minimized. 

Standard units (both shop assembled and 
field erected) can be modified to meet a 
wide range of job requirements. They can 
be arranged for firing with most commercial 
fuels as well as waste fuels in liquid, gaseous 
or solid form. 


For specific information, outline your 
requirements to a Union representative or 
contact Union Iron Works. 


UNION IRON WORKS-ERIE, PENNSYLVANIA 


DIVISION OF RILEY STOKER CORP. 
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water tube steam generators and allied equipment 
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Cleveland’s Master worm principle 
enables exact mating! of any 
replacement worm or'gear... 


These original Master Worms —our “common 
denominator” of quality—as well as all hobs for each 
size and ratio of Cleveland worm gearing are individually 
produced in our tool room to extremely close tolerances. 
Furthermore, eaci:i hob is painstakingly checked 
against the master worm —as are all Cleveland production 
worms and gears. 

It’s never necessary to replace Cleveland worms and 
gears in sets Because. each Cleveland production worm or 
gear is a duplicate of each other. 

A new gear will always mate exactly with an old worm 
and vice versa. Cleveland’s Master Worms are never de- 
stroyed but kept in perpetual stock — always available at 
a moment’s notice So, you’re guaranteed perfectly fitting 
worms or gears for service and maintenance requirements. 

Get the complete story from your Cleveland Repre- 
sentative, today. Or, write us direct for free Bulletin No. 
405—it gives full engineering information. 


Cleveland Worm & Gear Division 
Eaton Manufacturing Company 


3264 East 80th Street + Cleveland 4, Ohio @ 
® 
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SWEEP WIDTH FACTOR 


Now,OIKF reduces the noise level 
of ball bearings by 50%! 


New SSF ball bearings run twice as quietly as 
standard single-row deep-groove bearings — six 
times more quietly than bearings produced just two 
years ago. 


They're designed especially for applications where 
noise is an important factor. Eight manufacturers, 
who use-tested them for over a year, now back-up 
their approvals with repeat orders. 


Spherical, Cylindrical, Ball,"Tqson Tapered and REED Miniature Bearings 


28 /FEBRUARY 1961 


Every bearing meets new, more critical standards. 
Each type and size meets special requirements for 
reduced vibration. Every ball meets very low wavi- 
ness limits. Each cage meets critical standards for 
smooth, quiet performance, 


SF will make a comparison check of these im- 
proved bearings against the bearings you’re now 
using. See for yourself! Just call the S&S branch 
office nearest you. 6013 


EVERY TYPE-EVERY USE 


okF. 


BEF INDUSTRIES INC. PHILADELPHIA 32 PA 
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Lower fuel costs . . . reduced boiler outage . . . minimum man- 
ual cleaning . . . inhibited tube corrosion—these are dramatic 
savings achieved by Diamond Chemical Slurry Spraying 
Systems, a revolutionary method of controlling and re- 
moving tube deposits generated by burning oils high in 
vanadium, sodium and sulphur content. 


Service tested on some 40 installations, Diamond Slurry 
Spraying offers a distinct economic advantage over fuel 
additives because it treats only that ash which collects on 
the tubes. Magnesium oxide-based slurry is sprayed on 
heating surfaces by conventional soot blowers modified to 
discharge, in alternate cycles, both the normal cleaning 
medium and slurry. The chemical slurry coating changes 
chemical composition of deposit so that it’s easily removed 
by normal blowing. 


é 


Diamond for more ct 


If you burn — or are considering burning low-grade oil, 
it will pay you to take a close look at Chemical Slurry 
Spraying . . . another Diamond-Developed Boiler Cleaning 
System. At your request, our engineers will make recom- 
mendations based on your specific requirements. Call, 
write or wire for complete information. 


DIAMOND POWER SPECIALTY CORPORATION, Lancaster, Ohio 


DIAMOND SPECIALTY LIMITED, Windsor, Ontario 
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DIAMOND POWER SPECIALTY CORPORATION Lancaster, Ohio SPECIALTY LiMiTED, windsor, Ontarie 


Centrifugal stainless steel 


castings readied for 


shipment by US. Pipe 


The Government’s new SPERT III nuclear plant 
at the National Reactor Station near Idaho 
Falls, Idaho, operating since December, 1958 
to study nuclear reactor safety, uses U.S. Pipe’s 
centrifugally cast stainless steel pipe for its 
coolant system. 

SPERT III is classified as a high pressure, 
high temperature, light water moderated and 
cooled reactor. Its versatility permits transient 
tests under various initial conditions of pressure, 
temperature, and coolant flow. For example, 
pressures ranging from atmospheric to 2,500 


psi and water temperatures from 68° to 668° F. 


Another new nuclear power plant, engineered 
and constructed by Stone & Webster for Yankee 
Atomic Electric Company, is using centrifugally 
cast stainless steel heat exchanger shells made 
by U.S. Pipe and fabricated by the Southwestern 
Engineering Company in Los Angeles, Calif. 


Stainless steel, centrifugally cast, made to 
‘rigid specifications, may be the answer to your 
piping or heat exchanger problem. For more 
information, write or call: 


HEAT EXCHANGERS 
a 
= 
i 
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cast 


Shoo-fabrisated heat exchanger shells of ¢entrifugally cast Stainiess steel 
eady for shipment to the Yankee Atomie Electric plant at Rowe, Mass. 


Subassemblies of primary coolant piping of centrifugal cast stainless 
steel being in SPERT. ASA PRESSURE 


PIPING. CODE STATUS 


Appfeve! has ‘bees pranioc 
inet this code for the use 
of centrifugally east susien- 
tic pipe for fudlear piping 
by Mucioar Come This 
peared the Apr 
(WEL on 
request, 


BURLINGTON, NEW JERSEY 
SALES OFFICES: BURLINGTON, BOSTON, BIRMINGHAM, CHICAGO, CLEVELAND, DALLAS, LOS ANGELES, NEW YORK, PITTSBURGH, SAN FRANCISCO ca. 
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Bundy can mass-fabricate practically anything 


Your most complex tubing designs are turned 
into tight tolerance components at Bundy. It’s 
done with Bundywelde, the tubing for de- 
sign engineers with special problems. In addi- 
tion to cutting, burring, flar- 
ing and bending, Bundy can 
expand, swage, flatten, up- 
set, coil, bifurcate or ma- 
chine this tubing to your 
specifications. In fact, 
Bundy can mass-fabricate 
practically anything. And 


Bundyweld meets ASTM 254; Govt. Spec. 

MIL-T-3520, Type III. Our engineers will work 

with you at any time. Just call, write or wire: 

Bundy Tubing Company, Detroit 14, Mich. 


Bundyweld, double-walled from 
a single copper-plated steel strip, 
is metallurgically bonded through 
360° of wall contact. It is light- 
weight, uniformly smooth and 
easily fabricated... has remark- 
ably high bursting and fatigue 
strengths. Sizes up to %” O.D. 


BUNDY. TUBING COMPANY 


DETROIT 14, MICH. ¢ WINCHESTER, KY. * HOMETOWN, PA. 
WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, ITALY, JAPAN. 
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A Nalco DEPARTMENT MANAGER 


Answers the Questions Most Often Asked 
About Nalco Water Treatment Consulting Service 


Experts Extend Your Staff Potential 

for Fast, Economical Handling of 
System Design, Chemical and Equipment 
Selection, and Plant Operations. 


Question: If a company’s staff includes qualified de- 
sign and operating personnel, why is Nalco Consult- 
ing Service needed? 


Answer: Design, modification, improvement, and 
achievement of maximum economy in operation of 
water treatment facilities are highly specialized chemi- 
cal engineering fields. Constant research and long ex- 
perience in these fields enable Nalco engineers to 
supplement—not replace—the efforts of a company’s 
staff by providing up-to-date information in their spe- 
cial fields. 


Question: How does Nalco Consulting Service differ 
from the services of design consulting engineers? 


Answer: Again, remember the specialized nature of 
water treatment engineering. Rarely can a company 
or consulting firm afford to maintain a staff of engi- 
neers who devote their entire energies to water treat- 
ment. Nalco, however, does have such a group of water 
treatment specialists that can act as an extension to 
the staff of the design engineer. These men have not 
only knowledge and experience in the intricacies of 
each of the specialized areas of water treatment, but 
the constant association with the rapidly changing 
technology of the field required to keep their informa- 
tion accurate and up-to-date. 


Question: What return on investment does the cost of 
a Nalco consulting program provide? 


Answer: Nalco Consulting Service reduces plant con- 
struction costs and saves your engineers’ time. For 
example, assume that you need a new or completely 
modernized ion exchange water treatment plant. Nalco 
Consulting Service will help your engineers and/or 
design consultants establish the basic type and size of 
plant needed, before requests for bids are issued. Po- 
tential suppliers can then return bids faster and more 
economically. Also, your engineers can evaluate bids 
in a fraction of the time required for evaluation of bids 
on a variety of plant types. This reduces the overall 
cost of the system and releases the men involved for 
other projects. 


Question: How is Nalco Consulting Service useful to 
an existing plant for which no immediate expansion is 
planned? 


Answer: Few plants require or can afford a full-time 
waier conditioning engineer — yet all plants find at 
times that they need the services of such an engineer. 
Nalco meets this need by supplying plant operators 
with the assistance they need, when they need it, to an 
extent determined by mutual agreement. Consulting 
service prevents many problems before they occur by 
anticipating the need for changes in chemical treat- 
ment control and application—giving you maximum 
benefit from every dollar spent on water treatment 
chemicals. 


Question: Isn’t consulting service usually supplied, 
free of charge, with the purchase of water treatment 
chemicals? 


Answer: Product application assistance is offered for 
specific chemicals. Consulting provides an overall pro- 
gram. The complexity of many of today’s systems re- 
quires attention to all phases of operations. While 
product application assistance is an important Nalco 
service to industry, often it should be supplemented 
with a consulting arrangement which provides the in- 
tensive and effective integration of all water treatment 
into a successful program. 


MECHANICAL ENGINEERING 


Selden K. Adkins, Manager, Nalco Consulting Service Department 


Question: What do you mean when you say “the highly 
specialized nature” of chemical engineering as applied 
to water conditioning? 

Answer: No one engineer can know every single detail 
that is important in each phase of an overall water 
treatment program. Coagulation, filtration, stabiliza- 
tion, softening, sludge conditioning, ion exchange, slime 
and microbiological control—all these and many more 
must be considered. Nalco’s coagulation, stabilization, 
power industry chemicals, process antifoams, cooling 
water, and microbiology departments maintain an effec- 
tive working knowledge of each of these special areas 
of water treatment. Each department manager is an 
expert in his given field, and is assisted by an average 
of 25 staff and laboratory personnel. Nalco’s Consult- 
ing Department draws on the specialized knowledge of 
each of these groups to provide the engineering knowl- 
edge needed in each plant. By coordinating the efforts 
of all these specialists and utilizing the knowledge and 
ni pee of our national field force. Nalco can pro- 
vide precise information to get successful results. That 
so many departments are vital in our operations in- 
dicates the degree of specialization necessary. 


Question: How can a company that sells chemicals be 
a “true” or impartial consultant? 


Answer: Regardless of affiliation, consultants are re- 
sponsible for producing effective results. Nalco con- 
sultants have nothing to gain—and everything to lose 
—by recommending any chemical or method not in the 
best interest of the client. Water treatment products 
offered by Nalco (or any reputable company of this 
type) are usually special blends, each designed to do 
a specific job under a specific set of conditions. These 
specialized products would not exist if there was an 
exact equivalent “open market” chemical available. 
The Nalco Consulting Department recommends the 
most suitable chemical for a given situation—regard- 
less of whether or not it is a Nalco product. The single 
objective of Nalco Consulting Service is to provide the 
client with maximum treatment efficiency, regardless 
of which chemical or equipment is used. Chemicals 
are no more than tools to the consulting engineer— 
what he provides are programs, methods, and result: 


Suggestion: Ask your Nalco Field Representative, or 
write for illustrated 16 page Bulletin D1 for informa- 
tion on Nalco Consulting Services. 


NALCO CHEMICAL COMPANY 


6317 West 66th Place ° Chicago 38, Illinois 
Subsidiaries in England, Italy, Mexico, Spain, 
Venezuela and West Germany 
In Canada: Alchem Limited, Burlington, Ontario 


® ... Serving Industry through 
Practical Applied Science 
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Free engineers for creative assignments 
with the new low-cost IBM 1620 


The IBM 1620 Data Processing Sys- 

tem is a low-cost solution to the prob- 
lem of freeing engineers for their most 
creative and profitable assignments. 
Here’s why: 
EASY TO usE—Just a two-day training 
class is all you need to put your 1620 
into operation. This means no delays in 
learning to use the 1620 computer. 


In addition, you get a wide range of 
free programming services including 
FORTRAN and GOTRAN. FORTRAN is the 
powerful scientific language that lets 
you solve problems without writing 
detailed computer instructions. GOTRAN 
is a simplified language (a sub-set of 
FORTRAN) that lets you enter simpli- 
fied problem statements and data into 


the computer with the solution immedi- 
ately available, in one simple operation. 
FASt—The 1620 solves a set of ten simul- 
taneous equations in only 20 seconds. 
It inverts a 10 x 10 matrix in just 42 
seconds. 
PowerFuL—The 1620 inverts a 40 x 40 
matrix. With optional additional core 
storage the 1620 can handle matrix in- 
version problems of a much higher 
magnitude. 
GET FULL DETAILS—The 1620 is the most 
outstanding engineering and scientific 
computer in its price range. A basic in- 
stallation rents for just $1,600 a month. 
To learn how the 1620 can free you 
for more creative engineering work, 
call your local IBM representative. 


IBM's 1620isacompact 
desk-size computer. 


IBM. 
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Editor, J. J. JAKLITSCH, JR. 


Although the U. S. economy continues to drag, it is gratifying to note that 
the news for engineers and scientists and engineering teachers is good. 

According to the National Science Foundation, between January, 1959, and 
January, 1960, employment of engineers and scientists in industry rose nearly 7 
per cent. There was only a 5 per cent rise in the 1958-1959 period. 

More than 800,000 scientists and engineers were employed in January, 1960, 
by over 10,000 U. S. business firms covered by a survey conducted for NSF by the 
Bureau of Labor Statistics of the U. S. Department of Labor. This compares to 
the 764,000 employed by a similar group of firms in January, 1959. 

About 80 per cent of the group covered by the survey were engineers. Of the 
remaining 20 per cent nearly half were chemists. Physicists, mathematicians, 
metallurgists, and geologists accounted for 35 per cent of the remaining scien- 
tists. 

Industrial firms had a net increase of approximately 40,000 engineers between 
January, 1959, and January, 1960. This rise in engineering employment repre- 
sented a 6.6 per cent increase—a much greater growth than occurred during 
1958. Employment of scientists rose by more than 10,000 from 1959 to 1960—a 
7 per cent increase. 

Nearly 40 per cent of the engineers and scientists were engaged in research and 
development activities. This represents a significant increase over R&D em- 
ployment in the previous year. 

Arnold R. Deutsch, president of Deutsch and Shea, Inc., specialists in techni- 
cal recruitment, said recently that . . . “‘indicators point to increased demands 
for technical manpower, both in the immediate and more distant future." 
He suggested that some of the points management and personnel people should 
consider with regard to technical recruitment in the 1960's include: (1) Im- 
proving prediction of professional manpower needs; (2) planning long-range 
recruitment programs; (3) improving professional climate within the company; 
(4) tightening administration of recruiting procedures; (5) effectively utilizing 
engineering and scientific staff. 

Salaries and income of engineering teachers were up, too, a new Engineers 
Joint Council survey revealed. The EJC study noted that the total income of 
engineering teachers from both teaching and other engineering professional 
work increased from $9598 in 1958 to $11,013 in 1960, a gain of $1415 or 14.7 per 
cent. Over the same two-year period, the basic teaching salaries of engineer- 
ing educators increased by a smaller relative amount. The rise in teaching 
salaries was $1006 or 13.4 per cent. The average of outside professional income 
went up by $408, a gain of 19.7 per cent from 1958 to 1960. 

Other statistics of the report show that salaries increase with age, academic 
rank, and type of degree; that the median teaching salary for instructors is 
$5380, for full professors, $10,500. 

Present figures point to a continuing demand for engineers. How long it will 
continue will depend, of course, on the farsightedness of management. New 
technologies are springing up rapidly and they must by manned. Not only our 
economy but the very future of our way of life will depend on a strong corps of 
well-trained engineers and scientists.—J. J. Jaklitsch, Jr. 
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NE morning a young senior engineer in 
charge of vibration studies in a materials-testing labora- 
tory 1s called into his supervisor's office. He is told that 
an important project involving the laboratory has been 
assigned to the section. The nature of the project de- 
mands close follow-up reporting of each phase, and these 
reports will greatly influence the outcome of contract 
negotiations in which the company is engaging. As 
senior engineer in ser he will be responsible for 
excellent engineering and excellent reporting. 

Elsewhere in the company, another engineer is putting 
the final touches on a paper which he is to deliver that 
evening. His audience will consist of men in the field 
of control systems, and his paper will be a major con- 
tribution to the evening's program. 

In still another office, a research engineer hands his 
secretary a large brown envelope containing a manu- 
script. The envelope is addressed to a prominent maga- 
zine whose editors have asked to see an article explaining 
missile silos to the lay public. If the editors find his 
article acceptable, they will want a series on missile 
launch 

These three engineers are engaged in important work, 
that of explaining their profession and their ideas. In 
one way or another, their success in writing has de- 
termined, or will determine, their advancement within 
the company and their fulfillment as engineers. 

If there is one axiom, one “‘rule,’’ for these engineers to 
follow, what is it? What one thing will help them most 
in their writing aims? Does it concerns grammar? 
Patterns of organization? Punctuation? Logic? It 
concerns none of these. 


Writing Is a State of Mind 

The most important advice that can be given to the 
engineer approaching a writing task is this: Develop the 
communicative attitude. Once this has been accom- 
plished, problems of syntax and composition can be 
solved as surely as problems in basic algebra. After all, 
the engineer has been trained to think logically, to at- 
tack problems systematically. And by following any 


1 Instructor in English, College of Engineering. 
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good style manual or English textbook,’ he can learn 
where commas usually go and where they don’t. All 
that is left is that the engineer must want to explain, 
must enjoy sharing his ideas with others. 

Many persons are hindered by the idea that the desire 
to explain is the sacred ground of professional teachers 
and writers, that using ae to expose themselves 
will expose things they don’t want exposed. Such 
fright of writing is often the only stumbling block to 
persuasive and informative exposition. Only by de- 
veloping the communicative attitude can the engineer 
assess his own particular writing problems and eliminate 
them, thereby eliminating at the same time his fear of 
these weaknesses. 

For instance, in the case of the engineer assigned to 
report his work in the materials-testing laboratory, he 
can either look forward with dread to the job of writing, 
or he can think of such reporting as a challenge to ex- 
eae. His love of his work as an engineer should not 

¢ limited to just the manipulation oe hic engineering 
tools; or, rather, he should think of words as tools, tools 
by which he makes his work known to his employers. 

For the engineer who is.to deliver a paper, there is an‘ 
added thumbscrew of apprehension. If the first engi- 
meer must write a coherent paper concerning his work, 
at least he doesn’t have to stad te out loud to his audi- 
ence. 

Only in the cases of a few extremely gifted or ex- 
— orators is there no stage fright whatsoever. 

e can all take comfort in this fact and go on from there. 
To ‘‘go on from there’’ means we can realize that an 
audience, in almost every instance, starts out on the side 
of the speaker, and will make concessions to almost any 
distracting factor—except boredom. Whether the engi- 
neer is delivering a paper or giving a talk without notes, 
he can have all the forensic afflictions of an amateur 


debater losing his first verbal battle, and the audience 
will stay with him if he has something to say in a 
pleasurable manner. 


* Eprror’s Nore: Your dictionary probably contains a section on 
“‘punctuation, compounds, capitals, etc." Or, take a second, ana- 
lytical look at the sentences you are reading. 
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By Herbert Bohn Devries,’ 


University of Colorado, Boulder, Colo. 


The engineer who won't communicate diminishes both 


himself and his profession. 


It’s basically a matter of 


attitude—the desire to understand and be understood. 


Will He Ever Sit Down? 

He should remember, of course, that one of the greatest 
pleasures he can afford his audience is brevity. an an 
otherwise fine paper can be spoiled by failure to con- 
dense, failure to ‘‘concentrate’’ the material. In a talk, 
boredom is often a function of the length of presentation. 

But, in the final analysis, only the bored are capable of 
boring. The engineer who is interested in his work and 
excited by his ideas will not be boring when he talks to 
other people. He has the communicative attitude, and 
this will, again, help him solve formal problems that 
always arise in the use of words. 

The research engineer, who has written an article for a 
prominent magazine, will have the largest audience of 
all. His job, too, is exacting. He is not writing just 
for his supervisor and a few others; nor is he writing 
only for his professional peers. His audience comprises 
the lay public trying hard to keep up with the tech- 
nological front expanding everywhere. This is the 
public baffled by pictures in the morning papers of 
aluminum balloons circling the earth and of strange 
buildings called **geodesic domes.’ 

Obviously, the job of this engineer-writer is to explain 
the most that he can with the least amount of com- 
plexity, the least confusion. If he has the communica- 
tive attitude, he cares more about his audience than he 
does about himself. He wants them to understand, not 
just marvel at his technical proficiency. Consequently, 
he is always translating for them, translating profes- 
sional language into the language of public domain. 


Talk to the Reader, Not to Yourself 

The key, then, to developing the communicative atti- 
tude is implicit in each of these three examples of engi- 
neers who were expected to use their language. In a 
sense, it is the same key any author uses to open doors to 
successful writing. It is achieved by the engineer-author 
who has a real interest in his audience, a real desire to be 
understood. Only when he has this interest does he 
relegate himself to second place and put his reader or 
listener in first place. Only then has he started de- 
veloping the communicative attitude. 


MECHANICAL ENGINEERING 


What is the incentive to developing this attitude, 
practical considerations of professional advancement 
aside? Actually, there are two incentives involved. 
The first is the pleasure that can be obtained from doing a 
good job of writing. And pleasure in writing will more 
often than not result in pleasurable reading. Again, the 
audience is the important factor. 

The satisfaction of explaining well is a very real one, 
even though, admittedly, such satisfaction might some- 
times come after the fact. A famous writer of the last 
century once summed up both the agony and the satis- 
faction of writing when he said, ** co to write, but I 
love having written.'’ The engineer who finds that he 
must grapple with his report or paper so that it reads 
accurately and concisely is experiencing the same struggle 
that even the best (especially the best) writers go 
through. 


The Obligation to Write 

The other incentive to developing the communicative 
attitude concerns the contribution which the engineer 
has to make to his society. In a scientific age, the engi- 
meer is the most important contact which society has 
with the practical applications of science which are 
shaping our national and social destinies. To him must 
go the task of explaining these applications and their 
effects. At a time when the public is being bombarded 
with every imaginable stimulus, from the television com- 
mercial to the asian news report, the need is especially 

eat for up-to-the-minute news on the technological 
ront, the front on which international battles are being 
fought. 

And now that such developments as the high-speed 
computing machine have allowed the engineer to become 
éven more of a thinker, not only in his specialty but in 
the wider range of his interests as well, he can give at- 
tention to articulating his role professionally and as an 
individual in his society. He can do much to fulfill 
himself, to teach himself, and to show all of us the ex- 
citement of the years that lie ahead. Language in the 
hands of the engineer could have no better purpose than 
this, the end product of the communicative attitude. 
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A New Concept 


This building shed, 26 ft x 60 ft long, can be produced to sell at $156.00 
plus the blower. It is made of a reinforced polyethylene film, with a 
tensile strength of 20 ib perin., tear strength of 130!b. Itistransliucent, 
and is designed to last three months. 


Air Structures 

In its simplest form, the air structure is a strong, lightweight, 
flexible balloon, anchored to the ground, but stabilized and supported 
solely by maintaining a small pressure differential inside the envelope. 
The envelope material provides the sole structural support; no sup- 
porting frames or ribs are required. As the thin shell is pretensioned 
and stabilized by air pressure and thus prevented from buckling, it 
is, in effect, a thin-shell structure long recognized as one of the most 
efficient structural shapes available to the engineer. 

The pretensioned envelope can support compressive loads up to 
the value of the pretension applied. If this value is exceeded in local 
areas, the envelope simply distorts to redistribute the load. An air 
structure, buried under an abnormally high snow load, may deflect 
and become misshapen while the load is imposed, but will auto- 
matically return to its original shape as soon as the load is removed. 
This permits the use of a lightweight design, with assurance that the 
service life will not be impaired by abnormal conditions. 


Reinforced Plastic Films 
The ideal of any engineering material is to have infinite strength, 
zero weight, and zero cost. The closest approximation to this is a 
reinforced plastic film, where the reinforcements are free to slide so 
as to form a rope ahead of any tear which has started. The basic 
innovation here was to introduce fibers in a definite geometric pattern, 
such as a square or a diamond pattern, in a sandwich between two 
plastic films. Where the fibers were introduced in a fluid-adhesive 
medium, permitting sliding, maximum strength was obtained. 


2 The character of the reinforced film as to durability in contact with fin teanted et tee 
Wee various influences, mechanical and chemical, is determined largely by Army Pentadome, said 
lesa the nature of the film. For a minimum of coat, together with great 06 
ior extensibility, the polyethylene films and the polypropylene films are area, 50,000 sq ft; 


excellent. These are highly water-repellent, and are good for indoor volume, 2,000,008 cu ft. 


uses without limitation of color and time. For outdoor uses, how- 
ever, the black polyethylene film can well be used for a matter of years. 
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Hoist away. Air-minded 
young lady illustrates 
the tear strength 
of Griffolyn reinforced 
plastic film. 


i : Erecting an air-supported building. At 
| the far left, across the page, the building 
3 is deflected, folded, and packaged. At 
left, the building is unfolded, being set 
| up. Above, the air-supported building 
is inflated. Bjorksten Research Labo- 
ratories and the Griffolyn Company sug- ’ 
gest that additional uses for reinforced 4 

plastic films will be: Protection for pipe- : 

lines above ground; as liners for hori- ' 

zontal storage pits; as blimps for water ic 
transport of liquids; in balloon construc- 
tion, where the value of the cargo 
justifies the higher cost; and in light 
construction, a mechanical function 
combined with the vapor-barrier element. 
Possibility: Storable fall-out shelter. 


A typical storage enclosure, above, built by Birdair Structures, Inc., for the Construction Division 
of du Pont. It is equipped with a bumper-operated door that will close against the inflation 
pressure, yet can be opened by bumping against it with a lift truck from either direction. Below, 
the same construction shelter, showing material being stored. Translucent fabric eliminates 
the need for artificial lighting during daylight hours. This structure uses a pipe-anchorage 
system for good distribution of load into the fabric, and to makea secure ground attachment. 
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For winter swimming. 
The enclosure rolls up on 

a tube like a rug, weighs 
only a little over 200 Ib, and 
can be erected by a three- 
man crew in two to three hr. 


This frame-stabilized air 
structure meets the problem 
of housing large equipment 
such as aircraft, where the 
airlock would have to be 
aslarge as the shelter. 
Combining the advantages of 
air support with a frame, 

the shelter is the lightest 
portable hangar developed 
to date. 


A low-pressure, 
dual-wall structure. 
Structural support is 
provided by a cellular 
wall structure, and 
the interior need not 
be inflated, although 
it may be for additional 
security. This is an 
air-inflated, rather 
than air-supported, 
structure. 


Based on two papers contributed by the Rubber and Plastics Di- 
Q . vision and presented at the Rubber and Plastics Conference, Erie, 
es Pa., October 9-12, 1960, of The American Society of Mechanical En- 


gineers. The papers from which this material was taken are: 

ALR Us “Air Structures—A New Concept in Design,’’ by W. W. Bird, 
president, Birdair Structures, Inc., Buffalo, N. Y. Paper No. 60— 

A New Concept in Structures. RP-2. 


“Reinforced Plastic Films as an Engineering Material,” by Johan 
conte Bjorksten, president, Bjorksten Research Laboratories, Inc., Madi- 

Sates son, Wis.; and William Cameron, president, Griffolyn Company, Inc., 
Houston, Tex. Paper No. 60—RP-1. 
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MECHANIZED 
WAREHOUSING 


By Arthur Spinanger,' 


High equipment costs are the 
basic problem. But your justi- 
fication figures won't tell the 
true story unless they're based 
on long-range planning, and 
unless they take the employee 
into consideration. 


Procter & Gamble Company, Cincinnati, Ohio 


Wie: of these two statements is correct: 
‘There will be a completely automatic warehouse in the 
U. S. within two years;’’"? or, ‘The fully automatic 
warchouse does not exist and... it may never exist 
except in isolated cases?’** There is a measure of truth 
in each viewpoint. For example, one manufacturer 
estimates that an automatic order-picking system will 
save him $151,200 in annual labor costs. These savings 
are more than half the installed cost of the automatic 
system.* In contrast, a West Coast oil company with 
manual-handling costs of 7¢ per case found that a pro- 
posed automatic order-picking system would increase 
costs to 10¢ per case.6 Faced with these contradictions, 
the problem is one of evaluating alternative mechanized 
warehousing systems. 


Planning 

Warehouse handling mechanization must be based on 
long-range planning for the entire company. Changes 
in either production or distribution may have a great 
effect on the results of a given warehouse equipment in- 
stallation. Improvements in warehouse case-handlin 
methods should be part of an orderly, planned a Seaadl 
to cost reduction; this planning is aided and guided by a 


! Associate Director, Industrial Engineering Division. 

2 Irving Footlik, Control Engineering, Junc, 1958, p. 73. 

3 William H. Meserole, Modern Materials Handling, November, 1958, 

‘Near Automatic Picking, Sorting, Loading,’’ Modern Materials 
Handling, April, 1960, p. 90. 

5 **The Push Button Warchouse,’’ Fortune, December, 1956, p. 182. 

Contributed by the Materials Handling Division, and presented at 
the Winter Annual Meeting, New York, N. Y., November 27—Decem- 
ber 2, 1960, of THe American Society or Mecnanicat ENGINEERS. 
Paper No. 60—WA-95. 
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warehouse concept. One concept views warehousing 
functions as part of an integrated system of men, materi- 
als, and equipment. The principles which help keep 
warchouse planning consistent with this concept are: 


1 Perform all warehouse operations in one location. 
2 Ship cases directly from production. 

3 Unitize cases to be stored as soon as possible. 

4 Transport cases in multiple unit loads. 

5 Ship stored cases in unit load quantities. 


A warehouse equipment evaluation may take long- 
range company plans into consideration, it may be con- 
sistent with company warehousing principles, yet failure 
to ‘‘sell’’ the equipment to operating personnel can 
prevent a successful application. As an example: 
One manufacturing company installed a ‘‘train’’ system 
to move multiple-unit foods of case goods within the 
warehouse. This handling system worked so well that 
a 30 per cent reduction in lift trucks and a 20 per cent 
reduction in operator time was possible. In a similar 
installation, another company found no basic improve- 
ment in its case-handling performance. Investigation 
pinpointed the cause of failure: Operators had reacted 
negatively to the trains. Neither operators nor super- 
vision clearly understood how to use this system. 
Hourly personnel became suspicious of the change, and 
operating results reflected their lack of support. The 
difference between success or failure in warehouse mecha- 
nization can often be a human one. 


Representative Warehouse 

A representative warehouse will be used to develop a 
common basis for evaluating different handling systems 
(Fig. 1). This warehouse has 50,000 daily case ship- 
ments; receipts of 35,000 cases on conveyers from pro- 
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AN AUTOMATIC STORING- 

UNSTORING SYSTEM 

Loads are moved into 

and out of storage 

by one man with this push-button- 

controlled storing-unstoring 

system. These loads arrive 

on a roller conveyer 

(foreground) and are mechanically 

transferred to the storage carrier 

seen at the sight of the operator. 

This carrier then travels 

horizontally down a 42-in-wide 
aisle and vertically up toa § 

height of 20 ft to load or unload 

600 to 900-Ib loads from either 
side of the narrow aisle. | 


duction; unitized receipt of 15,000 consignment cases 
daily in trucks and railcars; cases going to three ware- 
housing locations by lift trucks and flat-bed trailers; 
product moving between floors on elevators in one of the 
warehouses; and cases shipped by rail or truck. 

Such a warehouse must be equipped to handle 200 
product brand sizes. Shipments of 600 orders per day 
are made over a four-state area. 85 per cent of these 
shipments are made in unit-load quantities, while 15 
per cent must be manually picked for small-quantity 
orders. Hourly employees assemble unit loads at a 
rate of 8 cases per min; manual order picking averages 
two cases per min. Wages and overhead are approxi- 
mately $4.00 per hr. This warehouse operates on a 
two-shift basis, 250 working days a year. The em- 
ployees work on an incentive system on which they pro- 
duce and earn at a rate 25 per cent greater than normal. 

In a warehouse of this type, there are six basic case- 
handling functions, outlined in Fig. 2. Complete 
evaluation of a warehouse mechanization proposal would 
require consideration of all six handling functions. To 
suggest the type of thinking involved, we will treat in 
detail only four functions—unitizing, storing, unstoring, 


and order picking. 


Unitizing 

Case unitizing involves removing individual cases of 
product from a production conveyer and forming them 
into a solid 4-ft “‘cube."" This cube, composed of per- 


Fig. 1 


WAREHOUSE PRODUCT FLOW 


The product-fiow diagram of 
the typical warehouse considered in 
this paper. The warehouse is assumed 
to handle 200 product brand sizes. 


~ 


haps 40 tightly stacked cases, is then taken to storage. 
Pallets are often used to transport and store such cubes. 
However, in our warehouse example the cube handling 
is done without pallets. There are these three basic 
unitizing alternatives: The operation may be done 
manually; semiautomatic mechanical aids can be used; 
and an automatic operation is possible. 

In our representative warehouse, only the cases from 
production need to be unitized; consignment cases from 
other company-owned warehouses are received in unit 
loads. On a typical day, the 35,000 cases from pro- 
duction might be composed of about 20 different brand 
sizes. Three brand sizes account for about half of the 
cases received daily (Fig. 3). Ten men a day would be 
needed to unitize this volume of product manually. 

Is the proposed installation justifiable in dollars and 
cents? To evaluate the economic feasibility of new 
handling equipment, the ‘“‘years-to-pay-out,"’ an in- 
vestment will be used. This payout figure is the in- 
stalled equipment cost divided by the sum of net after-tax 
savings a depreciation. The installed cost of ware- 
house case-handling equipment is estimated to be 50 
per cent higher than the purchase price. 

Proceeding on this basis, a ‘‘payout volume’’ may be 
calculated. This payout volume will indicate how 
many cases must be handled daily on a unit-load former 
to enable a given payout on the invested capital. 

Looking first at semiautomatic unitizers, the payout 
volume of a given brand size necessary for a four-year 


Fig. 2 Six basic handling functions 
of the representative warehouse. Han- 
dling functions must be integrated and 
controlled by an information system. 
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payout is 8200 cases ae day. This is shown in Fig. 4. 
Actual production of only one brand size meets this re- 
quirement. Therefore only one such unitizer can be 
installed in our warehouse if equipment payout periods 
are limited to a maximum of four years. The type of 
semiautomatic unit-load former we are considering has a 
handling capacity of only 13,000 cases over a two-shift 
day. If one of these units could be installed in the rep- 
resentative warehouse to work at its handling capac- 
ity, the installation would still take 2.6 years to pay 
out. Generally, then, we could not expect any semi- 
automatic unit load former of this type to pay out in 
much less than 2.6 years. 

An automatic unit-load former used on a single prod- 
uct (needing no accumulation lanes) must handle more 
than 12,000 cases daily to pay out in less than four years. 
In the warehouse which we are considering, only one 
product occurs in this volume (Fig. 5). Though the 
automatic unit will not pay out as quickly as the 
semiautomatic load former, it provides a handling ca- 
pacity of 38,000 cases per two-shift day. In order to 
take fuller advantage of this capacity, we might consider 
feeding the three highest volume products to the auto- 
matic unit load former over three accumulation con- 
veyers. The best payout in this case would be slightly 
more than four years (Fig. 6). 

For various payouts, the justifiable handling equip- 
ment in our representative warehouse is shown in Table 1. 

Even if an eight-year payout is acceptable, only three 


Fig. 3 Three brand sizes account for Fig. 4 If a semiautomatic unitizer 


AN AUTOMATIC 
ORDER-PICKING SYSTEM 

Cases are released from 120 

flow racks by punched cards in 
the automatic system pictured. A 
traffic contro! unit (center fore- 
ground) is shown converging cases 
released from two levels of the 
automatic system into a single 

line. These cases are later 
merged with cases picked manually 
from flow conveyers and pallet 
racks (not shown) to form the 
complete order. This order is 
then conveyed directly to the proper 
rail or truck spot for manual 
loading. 


Table 1 Economic evaluation 


Maximum 
acceptable 
payout Case unitization 


2 Years Manual 
4 Years 1 Semiautomatic—best payout 
or 
1 Automatic for one brand size—best capacity. 
8 Years 1 Automatic with accumulation to handle three brand sizes. 


of the twenty daily brand sizes would be automatically 
unitized. The low-volume products would still have 
to be unitized manually. 

The basic ingredients in these payout evaluations are: 
Equipment costs, production volume, and wage rates. 
Depending on the Erectins of change in any one of these 
quantities, either more or less handling equipment is 
justifiable under the restriction of a maximum allowable 

ayout. Take, for example, the automatic unit-load 
ormer for a single product restricted to a payout of less 
than four years (Fig. 7). Higher equipment costs make 
less equipment justifiable; higher wage rates make more 
equipment justifiable; increased shipments make 
more equipment justifiable. 

The real situation is a complex combination of changes 
in wages, production, equipment costs, and other factors. 
Future changes in these areas should be estimated, and 
anticipated payouts calculated, to help indicate the 
best time to make an investment. This is particularly 
true of borderline equipment payouts. Suppose a unit 
load former has a ese payout today; it would not 


Fig. 5 An automatic unit can pay out 


about half the cases received daily. could work at capacity, it would pay in 4 years, handling 12,000 cases per 
To unitize this volume manually would out in 2.6 years—handling 13,000 cases day. But it is capable of handling 
in a two-shift day. But no brand size 28,000. 


require ten men per day. 


quite meets this requirement. 


PRODUCTION DISTRIBUTION 12.500 fy _caperry 
4 YR PAYOUT 

10,0004 10,000 INSTALLED COST: $15,000 
MANUAL UNITIZATION: 10 MEN/DAY 4 YR_PAYOUT 
7,500 % 75004 

5,0004 
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CASE DEUNITIZER 

The clamp pads (center): 

(a) deposit a unit load of 

cases on idling powered roller con- 
veyers, (b) clamp all but the bottom 
layer, and (c) index up leav- 

ing a single layer of cases. Rows 
from this layer are next pow- 

ered in the direction of the ar- 
rows where segregation and 

case turning occur. Finally, 
individual cases may be fed 

to the automatic order-picking 
system. This process is re- 
peated until the entire unit load is 
broken down. 


be installed under a rigid 4-year payout restriction. 
However, if a 2-year delay in installation would see an 
increase in the payout to six years because of equipment 
cost increases, and if there was a current need to improve 
the working conditions in this manual operation, then 
immediate installation would be recommended. 


Storing-Unstoring 

Storing and unstoring of unit loads of product may be 
treated as essentially similar case-handling functions. 
Some form of mechanized case storage has been feasible 
in most case-goods warehousing systems. Taking 
manual storage as the base, fork trucks have paid out 
the necessary investment in about a year. With fork 
trucks already in use, palletless case handling with 
clamp trucks has paid out in about three years. The 
major saving in this instance is the elimination of costly 
pallets with their attendant high annual repair costs. 


In our 50,000-case warehouse example, the a 
truck system is the current unit-load-handling method. 
There are two basic alternatives to it: 


1 Movement of multiple unit loads to and from stor- 
age with a clamp-train system, or: 

2 Completely automatic handling of individual unit 
loads of case goods in and out of storage. The unit- 
load movement may be controlled either by an operator 
or by punched cards which have been developed for 
warehouse information and control purposes. 


Fig.6 if we install accumulation con- 


Fig. 7 More equipment—or less? if 


Table 2. The storage alternatives 


Capital 
investment 


Annual 


System expense 


Manual 
Clamp 
Clamp-train 


Automatic 114,000 


Justification calculations show approximately a three- 
year payout for the clamp-train system in our representa- 
tive warehouse. In the case of a completely automatic 
storing and unstoring system, it would cost an estimated 
$900,000 installed, and would pay out in about 10 
years (Fig. 8). 

How much money and how many men are involved in 
storing and —s product in this warehouse for the 
storage alternatives discussed? See Table 2. 


Order Picking 

The order-picking function follows this pattern: A 
cart is pushed through an area in which at least one 
unit load of each product is stored. Small quantities 
of the brands needed to fill orders are manually picked 
off these stored loads onto the cart, and it is pushed to 
the proper loading facility. A few of the 200 brand 
sizes account for most of the daily case shipments from 
the order-picking area, as the distribution of these 7500 
daily order-picked cases shows (Fig. 9). Eight men are 
required to manually pick this daily case volume; the 
annual handling cost is $64,000. 


Fig. 8 With the clamp train system 


veyers and feed the three highest vol- 
ume products to the automatic unit, 
we take greater advantage of its ca- 
pacity, with a payout of slightly more 
than 4 vears. 

4 YR PAYOUT _ 


AUTOMATIC UNITIZER 
(THREE BRAND SIZES) 


INSTALLED COST 
$90,000 


8 YR PAYOUT 


CASES/DAY 


10 
BRAND SIZES 
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you can foresee the direction in which 
wages, equipment costs, and volume 
will go, you can estimate payouts. 


12,500 


PAYOUT CHAN 


SHIPMENTS 


10 
BRAND SIZES 


already installed, the next step would 
be completely automatic handling — 
a $900,000 investment with ten-year 
payout. 


@ 


PAYOUTS — 
STORe & UNSTORE 


4. 
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Table 3 Profiles for 2, 4, and 8-year payouts 


Maximum Storing- Order 
payout Unitizing unstoring picking 
2 Years Manual Clamp truck Manual 
4 Years One automatic load former— Clamp train Manual 


single product 
8 Years One automatic load former— Clamptrain Automatic— 
three-product accumulation 32 lanes 


One basic alternative to this manual handling is an 
automatic order-picking system. It consists of: 


1 A deunitizer to break down unit loads for de- 
livery of individual cases to storage racks. 

2 Conveyerized storage racks holding individual 
brand sizes. 

3 Punched-card control of case-releasing mechanism. 


The installed cost of this system depends on the num- 
ber of storage racks decided on. For our representative 
warchouse, the installed cost of a deunitizer, case- 
releasing mechanisms, and control system would run 
about $130,000; the cost for racks added to the system is 
estimated at $3000 each. If one brand size is assigned 
to a rack, it is possible to calculate the payouts tor 
various combinations of products handled. 

For systems of this type, there is a particular number 
of storage racks which gives an optimum payout, as 
shown by the low point on the payout curve in Fig. 10. 

A semiautomatic order-picking system is another 
handling possibility; one type involves manual case 
feeding to the storage racks and manually controlled 


Fig. 9 Small orders are manually 


Fig. 10 The alternative to manual 


AUTOMATIC UNIT 
LOAD FORMER 
On signal from the load former, 
a unit load quantity of cases is 
metered to it from one of several 
accumulation lanes (upper left). 
Case turning, toppling, and spacing 
devices then form the necessary 
row configuration. Thisrow of 
cases is next powered to the right 
and another row is begun. When 
enough rows have been formed 

to complete a layer, a stripper plate 
supporting the layer is withdrawn 
and the layer is deposited ona 
pallet. The equipment then 
indexes down one layer, and the 
next layer begins. 


Table 4 Mechanization profile, 8-year payout 


Volume Volume Volume 
manual, semiautomatic, automatic, 
Function per cent per cent per cent 
Unitizing 40 60 
Storing-unstoring 100 
Order picking 30 70 
release of cases to various shipping points. Installa- 


tion cost for the case-releasing mechanism and a manually 
operated releasing console is about $68,000. Storage 
racks would cost approximately $2500 each. Justifica- 
tion calculations a on our warehouse example 
show 45 storage racks as optimal. However, as the 
payout function in Fig. 11 shows, it will take 10 years 
to recover the capital invested in this system. 


Warehouse Profiles 

What does the entire warehouse look like if invest- 
ments in these separate case-handling areas are restricted 
to a two-year payout, a four-year payout, or an eight- 
year payout? These warehouse equipment profiles are 
shown in Table 3. 

To gain perspective on today’s ‘‘automatic’’ ware- 
house, our next question might be: How much manual 
case handling would there be in the representative ware- 
house if an eight-year were acceptable? 
Table 4 shows this handling profile. 

Therefore, even if an eight-year equipment payout were 
acceptable, a significant amount of difficult manual case 
handling would still be left in this warehouse. 


Fig. 11 Racks and controls cost less 


picked out, amounting to 15 per cent 
of daily shipments: The remaining 85 
per cent are delivered as unit loads. 
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handling: Automatic order picking. Cost 
depends on the number of storage 
racks, a 32-rack optimum shown here. 
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SEMIAUTOMATIC 
UNIT LOAD FORMER 

Cases are manually formed 

into layers with the aid of this 
equipment. After each layer is 
formed, the operator indexes the 
load platform down one layer 

and begins forming the next layer 
until a complete load is ready. 


Information Systems 

It is difficult to anticipate the economic effects of a 
particular information system on mechanized case han- 
dling. Having warehouse data, such as stock location, 
outage, age, — shipments, and production schedules 
on punched cards will improve warehouse planning. 
In fact, it may even be true that it is impossible to take 
full advantage of new handling equipment without an 
electronic data-handling system. However, it would 
be difficult to estimate the effect of electronic data 
processing on the necessary investment in warchouse per- 
sonnel and equipment prior to an actual installation. 

The effects of information systems such as punched- 
card data processing or closed-circuit TV are small at 


any specific point in the handling system. These in-. 


formation systems can be judged only after looking at 
improvements in all the varied case-handling operations 
in the system. In many cases, the total results are much 
greater than would have been predicted by adding the 
expected savings for each of the individual handling 
operations. As an example of this: Two-way radios 
were installed in a warehouse similar to the one in our 
example to improve the co-ordination of clamp truck and 
train case-handling operations. The initial justification 
estimated $20,000 gross savings on a $10,000 investment 
in radios. After six months’ experience with the radio- 
directed operation, gross savings on the order of $100,000 
appeared more reasonable. A significant part of this 
saving was due to a Capacity increase. Several improve- 
ments in handling techniques, co-ordinated by two-way 
radio, had resulted in a lower-cost warehousing system. 


Receiving and Shipping 

Though only brief mention has been made of the 
receiving and shipping functions, this does not imply 
that they lack importance in the warehousing system. 
The current and anticipated methods of case receipt, 
whether it is individual cases on conveyers or unit 
loads from other plants, should affect new equipment 
thinking. 

In the same way, evaluations of alternative handling 
methods depend on the nature of a company’s shipments. 
What if the sales department decided, on an economic 
basis, not to accept orders of less than 40 cases? This 
change would enable future case shipments in unit load 
quantities via rapid loading highway trucks such as 
straddle trailers or conveyerized trucks. Any existing 
automated storage system of individual cases on flow con- 
veyers would soon be made obsolete by this unit-load 
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shipping method. Receiving and shipping are integral 
parts of the warehouse. They must pouniliael as 
such in evaluating alternative case-handling systems. 


Why Mechanize? 


Beyond the economic factor, there are very important 
additional considerations which can strengthen the 
economic justification of an equipment installation; 
or, they can overrule rejection of handling equipment 
because of unacceptable payouts. Mechanized case 
handling might be installed for such important, less 
tangible reasons as: 


1 To reduce the work load variability and physical 
difficulty of manual case handling. 

2 To provide better service to the sales organization. 

3 Tosimplify complex manual case-handling systems. 

4 To prepare for the possibility that current handling 
methods will not adequately meet future demands. 

5 To provide for future capacity needs. 

6 To improve management's control over a large and 
highly variable area of company cost. 


These reasons apply to each handling function in the 
warehouse. While their value cannot be directly cal- 
culated, management's experience can translate the 
importance of each of these reasons into a dollar figure 
in evaluating case-handling equipment. 


Conclusion 

Today’s warehouse needs automatic case-handling 
equipment, yet payout periods of eight years are too 
long in most cases. High equipment costs are the basic 
problem. For example, in a recent justification study, 
it was found that if an automatic unit-load former could 
have been purchased for $1.00, and installed with a three- 
product accumulation system, the installation would still 
have taken four years to pay out. Costs for the ‘‘ac- 
cessories’’ alone (case detecting and diverting equip- 
ment, flow racks, powered conveyer sections, rack dis- 
charging mechanisms, control wiring, etc.) led to such a 
payout. This justification is not unrepresentative; it 
was calculated for what seemed to be a good potential 
unit-load-former application. 

Lower costs for both accessory equipment and basic 
components will help bring about the justification of 
case-handling equipment not now considered feasible. 
This will require a co-operative investigation of equip- 
ment costs and handling needs by suppliers and users. 
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SAFETY 


Regulations for Radioisotopes 


Radioisotopes represent the first—and so far the most valuable— 


peaceful application of atomic energy. Here are the licensing and 


THe U. S. Atomic Energy Commission's 
Division of Licensing and Regulation has the responsi- 
bility for the licensing of by-product material Cadio- 
isotopes), source material (natural uranium and thorium), 
special nuclear material (fissionable material), and 
nuclear reactors. We are concerned, here, with the use of 
isotopes, that part of the regulatory program which 
deals with the licensing of by-product materials. 

Not all radioisotopes are licensed by the AEC. Those 
which occur in nature and which are produced in ac- 
celerators are not subject to the AEC licensing regula- 
tions. By-product material is defined in the Atomic 
Energy Act as any radioactive material (except special 
nuclear material) yielded in, or made radioactive by, 
exposure to the radiation incident to the process of 
os or utilizing special nuclear material. This 
egal definition may be paraphrased by simply stating 
that the AEC has the authority to license any radio- 
isotope which is produced in a nuclear reactor. 

The Atomic Energy Act of 1946 authorized the AEC 
to distribute radioisotopes to anyone who was equipped 
to handle these materials safely. This basic concept for 
distribution of radioisotopes has not changed. The 
Atomic Energy Act of 1954 was more explicit and 
authorizes the AEC to issue general or specific licenses to 
applicants seeking to use by-product material for research 
or development purposes, for medical therapy, industrial 
uses, agricultural uses, or such other useful applications 
as may be developed. 

To put this authority in practice, the AEC placed in 
effect in February, 1956, a specific regulation which set up 
the criteria for issuance p sen This regulation is 
Title 10, Code of Federal Regulations, Part 30, ‘Licensing 
of By-product Material.”’ 

One of the first subjects in the regulation is a statement 


‘Chief, Isotopes Branch, Division of Licensing and Regulation. 

Contributed ; the Safety Division and presented at the Winter 
Annual Meeting, New York, N. Y., November 27-December 2, 
1960, of Tae American Society or Macwanicat Enoinesrs. Paper 
No. 60—WA-228. 
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regulatory procedures by which AEC assures safety in their use. 


By James R. Mason,’ U.S. Atomic Energy Commission, Washington, D.C. 


of who must have a license for possession and use of 
radioisotopes. Almost everybody has to have a license, 
except AEC-owned and operated facilities, and common 
carriers, exempted from the licensing regulations. 


General License 

A ‘‘general license’’ is one which does not require an 
application to be submitted to the AEC and is published 
in 10-CFR-30. It is a ruling which states that anyone 
may use radioisotopes in accordance with the label on 
the package. This ‘‘license’’ provides for the possession 
of quantities of radioisotopes which are believed to be 
small enough to be safely handled even by persons 
without radioisotope training and experience. 

There are inherently safe specific items which may be 
obtained under a general license; these include vacuum 
tubes containing minute quantities of radioisotopes, and 
static-elimination devices containing radioisotopes. 
These items are manufactured and distributed in ac- 
cordance with a ‘‘specific license’’ to be discussed shortly. 

In February of 1959, the Commission issued an amend- 
ment to 10-CFR-30 which provides that devices such as 
measuring, gaging, and controlling equipmert containing 
sealed sources may be distributed under general license. 
The distributor of such devices must have a specific 
license and must show that under normal conditions of 
use no person will be likely to receive more than 500 
mrem* of radiation per year, the by-product material 
will not be lost, the by-product material will not be 
accessible to unauthorized persons, and the devices will 
be appropriately labeled. 

The label is the heart of this general-license concept. 
This license procedure presumes no special knowledge or 
equipment, but users must follow label instructions. 
The general licensee is not permitted to service, install, or 
in any way handle the by-product material. These 


*Millirem. ‘‘Rem" means ‘Roentgen equivalent, man,’’ and is 
the dose of any ionizing radiation that will eee the same biological 
effect as that produced by one roentgen of high-voltage x-radiation. 
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functions must be performed either by the distributor or a 

rson specifically licensed by the AEC to perform these 
leomuiaus. The Commission has under consideration 
other amendments to 10-CFR-30 which would exempt 
from licensing certain devices and sealed sources which 
are believed to be inherently safe because of their design, 
the isotopes contained in them, and the method of 
manufacture. 


Specific License 

For a specific license, an application must be sub- 
mitted to the AEC. The general requirements for 
approval of an application are that the applicant has: 
(a) Proposed a use authorized by the Atomic Energy Act 
of 1954; (4) equipment and facilities adequate to protect 
health and minimize danger to life or property; (¢) 
personnel qualified by training and experience to use the 
material for the proposed use in such manner as to 
protect health and minimize danger to life or property. 

Now, these are rather broad requirements and not 
specific enough for any particular type of program. In 
industry, programs ~ range from the use of a few 
microcuries to thousands of curies, and soon millions of 
curies of isotopes; from simple laboratory manipulations 
to highly complex setups; from relatively safe to ex- 
tremely hazardous radioisotopes; and the conduct of 
programs by people with widely varying knowledge in 
the field. 
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The regulation does have specific requirements on how 
to submit an application for a license. The application 
form requests information on the identity and address of 
the prospective licensee; the quantity, type, and chemi- 
cal or physical form of the biel radioisotopes; the 
training and experience of the individual user and the 
radiological safety officer in the safe use of radioactive 
materials; the purposes for which the by-product ma- 
terial will be used; the instrumentation, facilities, and 
equipment available; and procedures for radiation 
protection and waste disposal. 

Because of the range of programs which may be 
carried out, the application form does not always provide 
all the information necessary to review an application. 
For example, the use of sealed sources in nondestructive 
testing of welds requires that special consideration be 
given to the instructions to personnel who actually 
perform the work. It is management's responsibility 
to provide such instructions and these are incorporated 
into a license by reference. In another case, manu- 
facturers of sealed sources are required to submit informa- 
tion on the design, fabrication, labeling, quality-control 
procedures, and leak-testing procedures for the sources 
which they may wish to distribute to other licensees. 
Once a source has been reviewed and found to be adequate, 
a license may be issued to a person who requests that 

articular source. The same criterions apply to manu- 
of devices in which sources may be used. You 
should keep in mind that the reason for requesting such 
information is radiation safety, and not an effort to 
determine that one manufacturer's sources and devices 
are better than another manufacturer's. 

The regulation further requires that every licensee 
maintain records which will reflect the receipt, transfer, 
and disposal of by-product material. There is also a 
provision which affords the Commission the right to 
conduct inspections of the premises and facilities where 
by-product materials may be used or stored by a licensee. 
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PLYWOOD BOX-HEAVILY 


STAINLESS 
STEEL 
TRAY 


CHEMICALLY-RESISTANT, 
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WOOD CONSTRUCTION 


Fig.1 Gloved boxes should be used to prevent ingestion of con- 


Fig. 2 A glassed-in hood is suitable for chemical synthesis with 
tamination when handling alpha or beta-emitting materials 


soft beta emitters such as carbon 14, sulphur 35, and tritium 
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A license also carries with it the authority to export 
by-product material to any foreign country except Sovict- 
bloc countries. There are some exceptions to this 
general statement. Only those materials which have 
Atomic Number 3-83 can be exported without any 
further licensing action. Radioactive hydrogen, com- 
monly called tritium, polonium, and the transuranic 
elements require a special license for export. The 
export of any by-product material to a Soviet-bloc 
country requires a specific license for that purpose. Any 
licensee who exports by-product material is required to 
report the export to the Atomic Energy Commission 
within 90 days of the date of export. 


Protection Against Radiation 

Anyone who has an AEC license must conduct his 
— in accordance with Title 10, Code of Federal 

egulations, Part 20, ‘‘Standards for Protection 
Radiation.”’ In January, 1957, the Commission 
adopted this regulation which was based on many of 
the recommendations made in National Bureau of 
Standards publications and by the National Committee 
on Radiation Protection. 

One of the first subjects dealt with in Part 20 is 
permissible doses, levels, and concentrations. At the 
present time, persons who actually use radioisotopes are 
permitted to receive a maximum of 300 milliroentgens of 
radiation in any one week. An amendment to 10-CFR-20 
has been published in the Federal Register and will 
become effective on January 1, 1961. This new regula- 
tion will lower the maximum permissible dose to 5000 
millirems per year in keeping with the recent, more con- 
servative recommendations of the National Committee 
on Radiation Protection. Any person who is not con- 
sidered to be a radiological worker is permitted to 
receive only 10 per cent of the radiation allowed 
persons who actually work with isotopes. 

There is included in Part 20 a table which lists the 
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Fig. 4 Right and wrong hood-blower location: Blowers 
should be at the top, avoiding leakage. Improper hood 
control: Multiple blowers must work together. 


maximum permissible concentrations of radioisotopes 
which may exist in air and water. This table is further 
broken down into two sections; one dealing with con- 
centrations permitted in areas under the control of the 
licensee, and the second dealing with concentrations in 
areas beyond the control of the licensee. As you might 
expect, the concentrations permitted in uncontrolled 
areas are considerably lower than those permitted in 
controlled areas. 

The regulation includes requirements for surveys of 
areas in which radioisotopes are used to determine if 
there is any contamination and whether the concentra- 
tions of the isotopes on equipment and in the air are 


Fig. 3 Desirable features for a general-purpose fume hood are: 


1 The hood should be resistant to heat and chemical action 
2 Washable, strippable paint which may be peeled off if contami- 
nated 
3 Absorbent paper with waterproof backing to cover the working 
surface 
4 For proper fume control, all operations should be performed 
beyond a safety line painted 8 in. inside the face of the hood 
5 Easily cleaned cup sinks, located near the front of the hood 
6 Air velocity of 50 to 80 fpm at the face of the hood with the sash 
wide open is set by an exhaust-duct damper 
7 An air bypass prevents excessive velocity at the work surface 
8 The counterbalanced hood sash may be made of tempered 
safety glass 
9 A movable section of the back baffle, to withdraw fumes 
10 A trough carries any condensate to the ends of the hood 
11 A6-in. “‘picture-frame” airfoil at the sides and bottom of the 
hood reduces turbulence of air entering the hood 
12 Vent space between the bottom airfoil and the hood body 
improves air flow 
13 Service outlets (gas, water, vacuum, etc.) located near the 
front of the hood to keep operator's hands out of hazardous 
zone 
Service handles and electric outlets located outside the hood 
Plenty of electric outlets: no circuit overloading 
Base structure should be strong enough to support a ton of 
shielding. 
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within the prescribed limits. Licensees are required to 
supply personnel monitoring equipment such as film 
badges or pocket dosimeters to anyone who is likely to 
receive a dose in excess of 25 per cent of the permissible 
limit, or to anyone who enters a high radiation area. 
For the purposes of the regulatory program, ‘‘high 
radiation area’’ means any area, et A to personnel, 
in which there exists radiation at such levels that a 
major portion of the body could receive in any one hour 
a dose in excess of 100 millirem. 

There is also a definite meaning given to a ‘‘radiation 
area’’ similar to that of “‘high radiation area.’’ For 
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Fig. 5 Laboratory layout, showing air-flow pattern for ventilation. 


Air flow should be from low-activity areas to high-activity areas, to 
prevent possible cross contamination of other laboratories. 


purposes of the regulation a ‘“‘radiation area”’ is defined 
as any area, accessible to personnel, in which there 
exists radiation at such levels that a major portion of the 
body could receive in any one hour a dose in excess 
of 5 millirem, or in any 5 days a dose in excess of 100 
millirem. 

This does not mean that any area in which there 
exists a dose rate of 100 milliroentgens per hour is a 
high radiation area. For example, if a given area has a 
ilies level of 150 milliroentgens per hr for a period 
of only 15 min, this would constitute a radiation area 
because a person could receive in excess of 5 millirem but 
not in excess of 100 millirem during one hour. 

The regulation requires that caution signs and labels be 
used when necessary. Both radiation areas and high 
radiation areas must be posted. Storage containers must 
also be labeled to indicate that radioactive materials are 
in them. In all cases, the radiation caution symbol in 
appropriate colors must be displayed. There have been 
several different variations of the radiation caution 
symbol used in the ge the only symbol now legally 
acceptable for use by licensees is the one which is 
defined in the regulation. 
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Disposal of Radiation Wastes 

One of the problems which faces licensees is the disposal 
of the radioactive wastes generated in a radioisotope 
program. There are three methods which may be used by 
licensees which do not require specific approval by 
the AEC. One method is by transfer to another licensee 
authorized to receive the material. A commercial waste- 
disposal agency would be such a licensee or, in the 
special case of sealed sources, the original supplier of the 
sources would be authorized to receive the material. 

The other methods of disposal would be in accordance 
with the provisions of Part 20 which provide for the 
disposal of wastes in the sewer system or by burial in the 
soil. For sewage disposal, there are restrictions on the 
quantity and concentration of radioactive waste which 
may be disposed of in this manner. However, this 
method of disposal is the one in most common use for 
the programs which use radioisotopes in liquid form. 

The method of disposal by burial in soil is not used to 
any great extent. The amounts of waste which may be 
buried are restricted to certain small quantities. The 
depth of burial, which must be at least four feet, and the 
restriction on the number of burials per year have not 
made this method particularly attractive to licensees. 

If a licensee wishes to dispose of waste by some other 
method, it can be done only after specific approval by the 
AEC. One method which has been used to some extent 
is incineration of combustibles and animal carcasses. 
For those isotopes which are completely volatilized in 
the incineration process, such as carbon, sulfur, and 
hydrogen, the main consideration is the concentration 
in the air at the point where it leaves the control of the 
licensee. 

For other isotopes, the incineration process is one of 
concentration of the radioisotopes in the ash. Special 
consideration must then be given for monitoring the ash 
and its ultimate disposal. 


Records of Exposure 

Licensees are required to keep records of the radiation 
exposure to personnel, and records of all radiation sur- 
veys which are made. One point often overlooked by 
licensees is the recording of a negative survey. Such 
findings may turn out to be an important part of the 
licensee’s records. 

In spite of all precautions which may be taken in the 
conduct of a radioisotope program, there is always the 
possibility that an accident may occur. Licensees are 
required to report any accidents to the Atomic Energy 
Commission. Depending upon the extent of the accident, 
the reporting time may be immediate for a large over- 
exposure of a worker or the release of a large quantity of 
adicesinlie, and up to 30 days for an accident which is 
relatively minor. The purpose for reporting such 
accidents is not that AEC desires to be punitive but 
rather is an effort to determine the cause of accidents and 
attempt to prevent similar accidents in the future to 
other licensees. It is only through experience that a 
regulatory program can function well. 

Any effort to cover up an accident by not reporting it is 
really ‘‘kidding yourself"’ since the necessary corrective 
action might not otherwise be taken. If some worker 
does receive an overexposure of radiation, not reporting 
it to his supervisor does not change the fact that the 
worker was overexposed. It is management's function 
to impress upon the workers the need for complete 
honesty and the AEC’s attitude on reporting of accidents. 
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Inspection 

As mentioned previously, Part 30 expressly gives the 
Commission the opportunity to inspect the facilities of 
licensees. The Division of Compliance carries out the 
Commission's licensee inspection program. Eight Com- 
pliance Division offices are located in the major Opera- 
tions Offices around the country. Each of the offices is 
assigned a portion of the country on a geographical basis. 
It is the function of the Compliance Division to inspect 
licensees for compliance with the regulations and the 
conditions of their licenses. 

It is the goal of the Compliance Division to visit all li- 
censees. There are now over 5700 by-product material 
licensees of which some 1700 are classified as industrial 
users. In addition, there are licenses for source and 
special nuclear materials, fuel-fabrication facilities, and 
reactors. In scheduling visits to licensees, priority is 
“ees to the more complex programs and those involving 
arger quantities of more hazardous isotopes. 

In well over half of the inspections no violations of 
the licenses or regulations has been found. Those 
violations which have been found are almost always a 
lack of awareness on the part of the licensee rather than 
a willful disregard of the regulations or license. We 
have found that when these matters are brought to the 
attention of the licensees, the response and correction are 
usually prompt and satisfactory. 

Actually, since most violations are easily correctable, 
there is more instruction than enforcement in the inspec- 
tion program. 

About 85 per cent of the reported violations are 
easily avoided. The inspectors will not be at all angry 
if you know what these points are, since their goal is 
not to see how man eh race they can report. The 
inspectors have found that the setting up of restricted and 
unrestricted areas; control of exposures of individuals in 
restricted areas; the making of physical surveys in 
areas where isotopes are used; the use of proper signs 
and labels; methods of waste disposal; records of 
surveys, radiation monitoring, and disposal; and pos- 
session of by-product material without a valid license 
are the most frequently reported violations. These 
violations can easily be avoided by more familiarity 
with the regulations and constant enforcement of them 
in any isotope program. 


Obligations of the Licensee 

When a license for the use of radioisotopes is issued, the 
licensee assumes the obligations of meeting any special 
conditions placed on his license as well as the provisions 
of Federal Regulations. There should be a strong 
internal control of a radioisotope program to insure that 
these obligations are met. Management should take an 
active interest in the control procedures set up by the 
trained personnel within the organization and set up 
strong administrative control of the program. 

The responsibility of management to insure the safe use 
and handling of radioisotopes is not one that should be 
delegated and immediately forgotten. There is not only 
an internal responsibility but also the responsibility of 
good public relations. A radiation incident might 
possibly destroy much of the good will which a com- 
pany or the over-all atomic-energy industry has built 
up through the years. If there is good co-operation 
between the Commission, management, and your atomic- 
energy departments, the use of radiosotopes can be 
both safe and beneficial. 


MECHANICAL ENGINEERING 


Fig. 6 Remote pipetting for gamma-emitting radiochemicals. 
The apparatus includes shielding, viewing mirror, and absorbent 
paper to control contamination from spills. 


Fig. 7 Model of a two-room radioisotope laboratory, showing 
fume hood, typical furnishings, handling tools, pipetting de- 
vices, and counting instruments. Lab at left is segregated. 


Fig. 8 A three-room laboratory. Laboratories should be segre- 
gated according to levels of activity handled—in this case, high 
activity, left; low activity, center; counting room, right. 
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By C. C. Furnas, Mem. ASME 


Chancellor, University of Buffalo, Buffalo, N. Y. 


In THE spring of 1955, a secret committee of 
nine scientists and engineers was appointed to advise the 
Assistant Secretary of Defense for Research and De- 
velopment on the feasibility and desirability of launching 
an imstrument-carrying earth satellite during the In- 
ternational Geophysical Year, Jan. 1, 1957, to June 30, 
1958. An intelligence report had been presented to the 
National Security Council indicating that the Soviet 
Union was working on a satellite project and might 
achieve success in the not distant future. It was antici- 
pated that such a technological feat would have great 
— and prestige value. 

aking this nontechnical factor into consideration, a 
minority of the committee recommended the use of the 
existing Army Redstone rocket rather than depend on 
the development of a new rocket, Project Vanguard. 
Had it been followed, America would almost certainly 
have had a satellite in orbit before the Russians. 


Condensed from a paper presented at the Engineering Management 
Conference, Chicago, Ill., September 15-16, 1960, held jointly by 
Tue American Society or Mecuanicat Enoinegrs and cight other 
engineering societies. 
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This would have been an engineering decision based on 
sociological factors operating in the far places of the 
world. It is interesting to speculate what the course of 
history might then have been. Certainly, many of the 
events of the past three years would have been different— 
perhaps significantly so. 

The creation of the positions of Special Assistant to 
the President for Science and Technology, and the Scien- 
tific Attaches at the ambassadorial posts is evidence of 
the impact which scientists and engineers have in passing 
judgment on nontechnical matters. The criteria for 
making such judgments are not to be found in any text- 
book. The role of the engineer in our national well- 
being is far more complex than in the good old days of a 
generation ago. 

It might be revealing to review some other items of 
technology which involve aspects of judgment not 
traditionally classed as engineering decisions. 


A Problem in Aesthetics 

One of the outstanding structures in our country is the 
George Washington Bridge which spans the Hudson 
River at New York City. In the original design, the 
two supporting end columns of this great suspension 
bridge were to a covered with masonry, in keeping with 
tradition, on the economic grounds of protection of the 
steel structure from the weather. After considerable 
argument the design was changed, eliminating the 
masonry and leaving the steel towers with the open, lacy 
structure exposed. The decision was made on the pre- 
sumption that open towers would be more beautiful than 
ones covered with a layer of somber stone. Here was a 
case where the decision was made on the basis of aesthet- 
ics rather than the usual engineering criteria plus eco- 
nomics. 


Sociological Values 

One of the most debatable and debated projects of the 
New Deal days was the Tennessee Valley Authority de- 
velopment involving power dams, flood control, and 
the introduction a new industries. The arguments 
ranged from the ‘‘saving humanity’’ theme of the en- 
thusiasts to the cries of ‘economic boondoggle’’ of the 
conservatives. The decisions were not made on a 
strictly economic or engineering basis. Essentially they 
were made with an eye to the sociological values in- 
volved, even though some of the critics said it was en- 
tirely partisan politics. 

It is not possible to set up a national balance sheet to 
determine whether or not TVA has been ‘“‘profitable’’ in 
the purely economic sense. The point is that sociologi- 
cal factors, other than simple profit and loss, have in the 
past, and probably will in the future, enter more and 
more into the major decisions involving certain engi- 
neering projects. 

The national! rural electrification program involved the 
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the form of the world in which people must live. Does he have a broad enough view? 


Federal support of a widespread rural network of electri- 
cal systems which individual power companies, either 
exper or municipally owned, could not justify on the 

asis of anticipated earnings. The debates on this sub- 
ject were bitter, with many accusations of political 
skullduggery and wastage of Federal funds. There is 
little debate, however, p he the sociological as well as 
the economic gains that have resulted for the rural cus- 
tomers. This, again, was a pattern of major decisions 
based on over-all sociological, rather than economic, 
gains. 

There is also a different type of problem, one which 
looks to the future. The 1960 census reveals significant 
trends in American metropolitan centers. The core 
communities (downtown) are steadily losing residents, 
and the suburbs beyond the city line are growing, more or 
less explosively. Whether it be from logic or habit, the 
business affairs remain concentrated in the central portion 
of the cities which the thousands have abandoned as a 
place of residence. This leads to the twice-a-day cycle of 
utter congestion of driving to and from work, with its 
attendant irritation, lost time, and struggles for parking 
space. Does it really make sense? No one seems to have 
a definite answer. 

Suppose an imaginative engineer, with the aid of 
architects, sociologists, and economists, were to start 
anew to plan the occupation and use of a bare piece of real 
estate centered on Manhattan Island, with an operating 
radius of 50 miles. What would a plan for the existence 
and business of a community of 10 or 12 million people 
look like? No one has made such a comprehensive 
study. A serious investigation of this sort would neces- 
sarily involve a heavy emphasis on logistics, including 
operational research. It would require a great deal of 
imaginative ee. From such a beginning it 
might be possible to chart the course of future urban de- 
velopment over a 50-year period. 


The Socioengineering Problem 

Where are the engineers who will spearhead such 
studies? Adequate talent is available if it were properly 
oriented. This Gargantuan task is brought up because 
when and if such studies come to a point of decision, 
economic, sociological, and logistic factors will cer- 
tainly loom as large as technology. However, the de- 
cisions which must be made will be essentially engineer- 
ing in character, if one accepts the definition i engi- 
neering as the solution of problems of organized com- 
plexities. 

Within the next half century, the world population 
will undoubtedly expand from the present two and three- 
quarter billion to five or six billion. From whence will 
come all the energy, minerals, and water to provide 

hysical wherewithal for these many billions of people? 
he expenditures for the necessary investigations can 
hardly Re justified by individual private industrial or- 
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ganizations for the simple reason that financial profits 
will be a long time coming, if ever. Yet, if the nations 
of Western civilization, particularly America, do not 
undertake such studies, the communist countries un- 
doubtedly will—and they will use this path of tech- 
nological progress to capture the uncommitted nations. 

What research and engineering developments should 
our nation undertake to solve the problems of the con- 
tinuing supply of natural resources? Who should carry 
them out, and how should they be financed? These 
questions represent points of critical decision. The 
engineer will certainly have to play a primary role’ 


Suggestions Are in Order 

These examples touch on matters which obviously in- 
volve public bodies: Municipalities, states, the nation, 
and even the world community. The trends of the im- 
mediate past and the prospects of the future all seem to 
give pe} sso of an increasing trend toward the welfare 
state. To one such as myself, who strongly believes in 
individuality and a free economy, this is a disturbing 
thought. But who has come up with any valid sug- 
gestions to counteract the trend? Those who contend 
that this is merely a matter of politics are evading the 
issue. The politics is an aftermath, notacause. Socio- 
logical and technological factors are the most important. 

Te is quite evident that there is not now enough human 
talent (and probably not enough financial resources) 
to do all the wonderful things which America seems to be 
demanding. Patterns and programs seem to evolve at 
random, or are arrived at by default. It may be con- 
tended that some great decisions should be made, but 
unless we are to be the subjects of an omniscient dictator, 
who is to make them? Such decisions in our complex 
world involve matters which are for the most part be- 
yond the ken of legislators, government executives, or 
the usual variety of 

It should be apparent that the engineer, working in 
close liaison with the pure scientist, must necessarily 
play a most important, perhaps a dominant, role in 
making the decisions and determining the management 
eee of our future national program. The necessary 

ackground for such a responsibility will involve much 
more than a compilation of facts, familiarity with hand- 
books, facility with the slide rule, or expertness with 
computers. 


The Formative Period 

In their student days, engineers should be exposed to a 
substantial dose of that type of liberal education which 
develops a concept of what people really are and what 
makes them tick. Further, intensive education about 
people and their affairs is a continuing requirement for 
the engineer. He must always have more than a mere 
—- acquaintance with the arts, with sociology and 
political science, as well as economics. 
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Fig. 1 


Drawing of Krauss-Maffei locomotive designed for U.S. railroad applications 
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Locomotive developments both in the 
United States and abroad during the past year have 
generally emphasized increased power ratings and im- 
proved adhesion control. There have been many in- 
stances of the uprating of previously developed models as 
well as the introduction of more highly rated new 
models. 

In the distribution of motive-power types in the United 
States as of July 1, 1960, Table 1, the number of diesel 
units owned or leased increased by 365 as compared to a 
year ago, while the number of steam units decreased by 
598. There were only 39 steam units in service as of 
July 1, 1960. 


Locomotive Development Activities 

No actual count of new developments is available, but 
the past year was one of considerable activity on the 
part of the builders. 

Almost 1200 locomotives of various types being built 
under the British modernization plan are either in service 
or on order {1].!_ The last steam locomotive to be built 
by the British Railways was shipped in March, 1960 [3]. 

The Union Pacific Railroad is building a 4500-hp coal- 
burning gas-turbine-electric locomotive. The turbine 
to be eel is being obtained by modifying one of the 
4870-hp turbines used on the railroad's 51-75 series loco- 
motives. The locomotive will be designed so that the 
gas turbine may be operated on diesel fuel in the event of 
malfunctioning of the coal-handling equipment [4]. 

No further information has been released in the United 
States on the development of atomic-energy powered 
locomotives, although it is reported that the Russians 
are studying this possibility [5]. 

' Numbers in brackets designate References at end of paper. 

Report of Committee RR-6 Survey: Chairman, D. R. Meier; Members: 
H. G. McClean and A. G. Dean. 

Contributed by the Railroad Division and presented at the Winter An- 
nual Meeting, New York, N. Y., November 27—December 2, 1960, of 
on Society or Mecuanicat Enoinegrs. Paper No. 60— 


Note: The survey covers the period September 1, 1959, to Septem- 
ber 1, 1960. 
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In Russia, it was reported that 322 two-unit diesel- 
electric locomotives would be supplied to the Railways in 
1960. Further, a new hydromechanical-drive locomo- 
tive to rate 4000 hp at 75 mph is said to have been de- 
signed [6]. A single-unit 3500-hp gas turbine-electric 
locomotive, designed to burn a low-cost liquid fuel, has 
been built at the Kolomna Works and is being tested [7]. 

Design of a new Russian diesel engine is pe reported 
in which a gas turbine is combined with the diesel to 
drive the supercharger and also to deliver power to the 
crankshaft [8]. The total net-horsepower output of 
turbine plus engine is said to be 3000 hp at 1000 rpm. 
The engine is a four-stroke-cycle type having 16 cylinders 
of 9.44-in. bore and 10.62-in. stroke. 

The Italian State Railways have ordered 17 380-hp 
locomotives with hydrostatic drive. The transmission 
consists of two hydraulic pumps and two motors. Con- 
trol is accomplished through a swash-plate mechanism 
[9]; 17 similar locomotives of 200-hp have been in use 
for a number of years. 

Fiat announced a new 32-cyl lightweight diesel engine 
developing 2750 hp continuously at 1500 rpm [10]. 
The bore is 7.09 in. and the stroke 7.87 in. Dry weight 
is 13,000 lb. The cylinders are arranged in an X form. 

In the field of electric locomotives, it is worthy of note 
that several locomotive builders are using silicon recti- 
fiers for power conversion, though no details of the 
rectifier designs were available. 


Diesel Locomotives 

An outstanding development was the purchase by two 
Western U. S. railroads of three German-built diesel- 
hydraulic locomotives of 4000-hp rating [11], item 1, 
Table 2, Fig. 1. High-horsepower and high-adhesion 


Table 1 Locomotives of Class 1 Railroads of U. S. [2] 


Gas 

tur- 
Diesel Steam Electric bine Total 
Units owned or leased 28397 404 501 41 29343 
Units stored—serviceable 450 176 62 0 688 
Units awaiting repairs 1438 189 40 1 1668 
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Fig. 2 
2400-hp four-axle 
Aico locomotive 


Fig. 3 
General Electric 2500-hp 
diesel-electric locomotive 


Fig. 4 
General Motors-built 
locomotive for Rhodesia 


1425-hp locomotive 
for service on 
Western Australian Railways 


A review of developments in railroad mot 
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i Fig.6 Locomotive built by Nydquist and Holm for the Danish State Railways ; 

= = 
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Krauss-Maffei. 
can railroads will be watched with great interest. 


2, Table 2. 


visibility. 


3, Table 2, Fig. 3. 


locomotive is filtered through a static air cleaner. 


operating cab on the side of the unit. 


drive-gear boxes. 
stead of the usual eight. 
light application of brake pressure to arrest slip. 


Railways, item 5, Table 2, Fig. 5. 


56'/>-in-gage lines to the 42-in-gage lines. 


Item No. 1 2 3 4 


4 Built to GE specifications by Cooper-Bessemer. 


AB Hede. V.—A. B. Hedemora Verkstader 
Alco—Alco Products, Inc. 

Alst., CAFL—Alsthom, Compagnie des Ateliers 
et Forges de la Loire Fives Lille 

Aist., CEM—Alsthom, Compagnie de Con- 
struction de Gros Material Electro-Mecanique 
Clyde—Clyde Engineering Co. 
Danish S.—Danish State Railways 
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Builder—mechanical Krauss-M. Alco GE EMD 
Builder—electrical GE GE EMD 
Owner Southern Alco GE Rhokana 
Pacific 
Service Freight Freight Freight Freight 
Wheel arrangement c-C B-B B-B c-C 
Engine data 
Engines per cab 2 1 1 1 
Hp rating per engine 2000 2400 2500 1950 
Number of cyl 16 16 16 16 
Bore and stroke,in. 7.37.9 9X 9 x 10 
Engine speed, rpm 1500 1025 1000 835 
Cycles 4 4 4 2 
Supercharging Yes Yes Yes No 
Manufacturer Maybach Alco Cooper EMD 
Ba 
Weight on drivers, Ib 288,000 255,800 256 ,000 216 ,000 
Total loco. wt, ib 288 ,000 255 ,800 256 ,000 216,000 
Fuel capacity, U.S. gal 3200 2000 1700 800 
Driving wheel diam, in. 40 40 40 40 
Type of transmiss. Hydraulic Electric Electric Electric 
Track gage, in. 56!/s 561/s 56!/2 42 
Max speed, mph 70 85 92 62 
Fig. 1 2 3 4 


capabilities are claimed for these locomotives built by 
Their performance trials on the Ameri- 


Alco Products announced the production of a 2400-hp, 
four-axle locomotive for fast freight service, Fig. 2, item 
It features Alco’s 16-cyl Model 251 engine, 
has the short end hood reduced in height to increase 


General Electric introduced a 2500-hp four-axle diesel- 
electric unit for domestic high-speed freight traffic, item 
All of the air for equipment on this 
Elec- 
trical control is housed in a compartment below the 
Radiator fans are 
direct driven from the 16-cyl engine through right-angle 
Throttle control has 16 notches in- 
Wheel-slip control utilizes a 


A 1950-hp locomotive built by General Motors Corpora- 
tion for the Rhokana Corporation, Fig. 4, item 4, 
Table 2, will be used to haul heavy ore trains in Rhodesia. 

The Clyde Engineering Company has built a new model 
of locomotive for service on the Western Australian 
It is illustrated with 
the transfer crane used for delivery of goods from the 


A 1425-hp locomotive has been built by Nydquist and 


Table 2 Diesel Locomotives 


nage for the Danish State Railways, item 6, Table 2, 
ig. 6. 

Sixteen 2300-hp locomotives being built for the Ru- 
manian State Railways, Fig. 7, item 7, Table 2, have 
three-axle articulated trucks and are powered by Sulzer 
12-cyl twin-bank engines. 

As a result of successful operation of a prototype on 
the Swedish State Railways for over five vears, a diesel- 
turbine-drive locomotive is now available as a standard 
model [12], Fig. 8, item 8, Table 2. In this locomo- 
tive, built by Motala Verkstad of Sweden, the super- 
charged diesel engine is connected through step-up gears 
to drive in parallel with an exhaust-gas-turbine drive. 
The gas turbine 1s further provided with combustion 
chambers which can be used to increase turbine output, 
Fig. 9. Gear shifting is done automatically. 

inety 1400-hp diesel-electric locomotives, being con- 
structed by several French builders for the French Rail- 
ways, have the four electric motors always connected in 
parallel to give better adhesion characteristics, Fig. 10, 
item 9, Table 2. 

Henschel announced that 38 1950-hp locomotives, 
Fig. 11, item 10, Table 2, are under construction for the 
Egyptian Railways. The locomotive side walls are of 
stressed-skin construction. The roof is especially con- 
structed to resist tropical heat. 


Electric Locomotives 

’ An electric locomotive built by Mitsubishi will operate 
on 20-kv a-c or 1500-volt d-c, Fig. 12, item 1, Table 3. 
The power conversion is accomplished by silicon recti- 
fiers. One motor is used for each truck, with the axles 


geared together. 

Another Japanese locomotive, built by Hitachi for the 
Japanese National Railways, item 2, Table 3, Fig. 13, 
uses excitron mercury-arc rectifiers. 


Among the features 


5 6 7 8 3 10 
Clyde N&HAB Swiss LMW AB Motala Alst.,CAFL Henschel W 
EMD Brown Bov. Alst.,CEM EMD 
WAG Danish S. Rumanian Swedish S. SNCF Egyptian S. 
Mixed Mixed Mixed Mixed Mixed Traf. 

Traf. Traf. Traf. Traf. 
c-C AIA-AIA co-CO B-B B-B AIA-AIA 
1 1 1 1 

1425 1425 2300 1200 1400 1950 

2 12 12 16 16 
10 81/210 11% 14.2 75/1 XK 81/6 6.9% 7.56 8/2 10 
835 835 1500 1500 835 
2 2 4 4 4 2 

No No Yes Yes Yes No 
EMD EMD Sulzer AB Hede. SACM- EMD 
V. MGO 

194,000 140,000 224,400 136 ,685 154,000 194,000 
194,000 196 ,000 224,400 136,685 154,000 253,530 
960 740 1100 528 925 1850 

40 40 43.3 38/5 43.3 42 
Electric Electric Electric Thermo- Electric Electric 

pneum 

42 561/2 561/2 561/s 561/s 561/s 

62 83 62 75 65.5 74.5 

5 6 7 8 10 11 


Egyptian S.—Egyptian State Railways 
EMD—Electro-Motive Division of 
General Motors Corp. 
GE—General Electric Co. 
Henschel W.—Henschel Werke 
Krauss-M.—Krauss-Maffei 
N&HAB—Nydavist & Holm AB 
Rhokana—Rhokana Corp. Ltd. 


SACM-MGO—Societe Alsacienne, France 
SNCF—Societe Nationale des Chemins de Fer 
Francais 

Sulzer—Sulzer Bros. 

Swedish S.—Swedish State Railways 


Swiss LMW—Swiss Locomotive Machine 

Works 

WAG—Western Australian Government Rail- 
Rumanian S.—Rumanian State Railways ways 
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Fig. 7 
Swiss-built 2300-hp locomotive 
for Rumanian State Railways 


Fig. 8 
Diesel-turbine-drive locomotive 
built by Motala Verkstad 


Fig. 9 Schematic arrangement 
of drive for Motala Locomotive 


1 Diesei engine 10 Transmission 
2 Step-up gear output shaft 
3 Step-up gear 11 Compressor 

4 Differential 12 Turbine 
5 
6 


Compressor 13 Driving wheels 
driving gear 14 Charge-air 
Planetary cooler 

gear retainer 15 Combustion or 
Differential case mixing chamber 
Gear on 16 Induction 
transmission shaft 17 Exhaust manifold 
Pinion on 18 Axle drive 
turbine shaft 


Fig. 10 
Diesel-electric locomotive 
for service on French Railways 


Fig. 11 

Henschel-buiit 
1950-hp locomotive 
for Egyptian Railways 
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provided to give improved adhesion characteristics are: 
(4) A “‘nearly notchless’’ voltage control, (4) a slip- 
detection device which flashes a warning or automati- 
cally reduces power by means of rectifier grid control, 
(c) a lower point of contact between centerplate and 
truck, (d) regulation of traction-motor field strength to 
compensate ie weight shift. 

This locomotive, although it weighs only 140,000 
lb, is rated at 2500 rail horsepower continuously at 25 
per cent adhesion. 

Another Hitachi locomotive, Fig. 14, item 3, Table 3, 
is designed for passenger service on both 20-kv a-c power 


and 1500-volt d-c power. Only two motors are used, 
the axles being geared together. 

Alsthom is completing an order of 100 locomotives, 
Fig. 15, item 4, Table 3, for the Indian Railways. In 
order to provide for increased reliabilitv under high- 
ambient-temperature operating conditions, all electrical 
components are derated and an ignitron water-cooling 
system and air filters are used. Duplicate operating 
control equipment is provided on about two thirds of 
these locomotives. 

A very heavy, powerful Swedish locomotive, item 5, 
Table 3, Fig. 16, intended for ore haulage, is built in 
three cabs weighing a total of 284 tons, at rates 7560 hp 
continuously. 

A six-axle Japanese-built freight locomotive built by 
Hitachi and having a B-B-Brunning gear is designed for 
operation on 1500-volt d-c only, Fig. 17. 

One of a total of 33 electric locomotives built for the 
British Railways is shown in Fig. 18 and described in 
item 6, Table 3. 

Krupp has built a silicon-rectifier-powered locomotive, 


Table 3 Electric Locomotives 


Item No. 1 2 3 
Builder—mechanical MHIR Hitachi Hitachi 
Builder—electrical MEM Hitachi Hitachi 
Owner 
Service 
Wheel arrangement 

Power supply 


Mixed traf. 

BO-BO 

20,000 voit 
a-c, 50 cps 


Mixed traf. 
B+B+B 
20,000 voit 
a-c, 60 cps 
1500 volt d-c 


Passenger 
0-BO 
20,000 volt 
a-c, 50 cps 
1500 volt d-c 
Power conversion, Silicon Excitron Excitron 
rectifier type 
Current collector 
Driving wheels 
Number 8 
Diameter, in. 443/33 
Weight, Ib. 
Total 140,000 
On drivers 140,000 
Per driving axle 35,000 
Dimensions, ft-in. 
Length, over-all 47-3 
Width, over-all - 9-2 
Ht, panto. down - 13-1 
Rigid wheel base 8-2'/s 
Total wheel base - 33-4 
Traction motors 
Number 
Mounting 
Drive method 
Gear ratio 
Tractive force, Ib 
(Rectified power) 
One-hour rating 
Per-cent adhesion 
Continuous rating 
Per-cent adhesion 
Rail horsepower 
(Rectified power) 
One-hour rating 
Continuous rating 
Speed, mph 
One-hour rating 
Continuous rating 
Maximum 
Regeneration 
Multiple-unit operation 
Track gage, in. 
Fig. 


* Electric Railcar. 


Panto Panto 


8 
443/a 


4 
Axle hung 
Gear 
82/15 


42,600 (30 sec) ... 
20 
18,500 35,000 
8.75 25 


1270 (30 sec) 


11.2 (30 sec) 
26 


European | 
European I! 
Japanese N. Japanese N. Japanese N. Indian R. 
Mixed traf. 
B-B 


25,000 voit 
a-c, 50 cps 


Ignitron 


Frame mount. 
Quill drive 


6 7 8° 
FKME KRS Mfg. 
AEG Hitachi 
Deutsche B. Japanese N. 
Mixed traf. 
BO-BO 
25,000 voit 

a-c, 50 cps 
15,000 voit 

a-c, 162/s cps 
Silicon 


4 5 
NOHAB-ASJ-M BRCW 

ASEA AEI 
Swedish S. 
Freight 
1+D+D+D+1 
15,000 voit 

a-c, 162/; cps 


British R. 
Passenger 
20,000 volt 
a-c, 50cps 
1500 volt d-c 


Mercury Silicon 


Panto Panto 


32 (4 car-unit) 
34 


278,000 
158,000 


53-11'/4 
10-01/2 
13-10!"/s2 
6-10 
37-02°/s3 
4 8 
Bogie mount. Axle hung 
Quill drive Gear 
20/79 


Cardan drive 


Coupling rods 
17/82 


25/106 


29,800 10,550 


16.5 
24,700 
13.7 


36 
47, 
No 


No 
56!/s 
16 


AEG—Aligemeine Elektrizitéts Geselischaft, 
Germany 

AEI—Associated Electrical Industries, Ltd 
ASEA—Alimanna Svenska Elektriska Aktie 
bolaget 

ASW and J—Alsthom S.W. and Jeumont 
BRCW—Birmingham Carriage & Wagon Co. 


Ltd. 
British R.—British Railways 
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Deutsche B.—Deutsche Bundesbahn 
European I—AEG, Krupp, Krauss-Maffei, 
Alsthom, Schneider Brugeoise-Nivelles 
European Il—AEG 

FKME—Fried, Krupp, Maschinenfabriken Es- 
sen. 

Indian R.—Indian Railways 

Japanese N.—Japanese National Railways 


KRS Mfg.—Kawasaki Rolling Stock Mfg. Co. 


MEM Mfg. Co.—Mitsubishi Electrical Manu- 
facturing Co. 

MHIR—Mitsubishi Heavy Industries Reorgan- 
ized Ltd. 

NOHAB-ASJ-M—Nydaqvist & Holm Aktie- 
bolag—Aktiebolag Svenska Jarnvagsverkstad- 
erna, Linkoping, Arlov and Falun—Motala 
Verkstad 
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Fig. 13 2500-hp locomotive for 
service on Japanese Railways 


4 . 
Fig. 12 Japanese locomotive 
using silicon rectifiers 


Fig. 15 One of 100 locomotives built 
by Alsthom for the Indian Railways 


Fig. 14 Hitachi-built 
locomotive designed for 
Passenger service 


> 


Fig. 16 
Locomotive built 
by ASEA for 

ore haulage 
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item 7, Table 3, Fig. 19, intended for mixed traffic service 
on 20-kv, 50-cps or 15-kv, 16?/3-cps overhead lines. 

Item 8 of Table 3 describes a Japanese four-car train 
set which will be mentioned in the discussion of passen- 
ger Cars. 

Alsthom has manufactured 25 electric locomotives for 
the Chinese State Railways, Fig. 20. Except for gage, 
which is standard, these locomotives are the same as 
those built for the Russian Railways and covered in 
last year's report [13]. They rate 6000 hp continuously, 
and in two-unit operation, dynamic braking can hold a 
1500-metric-ton train on a 3 per cent grade. 


Passenger and Freight Cars 


The construction of passenger-type equipment in- 
creased slightly over recent years. The equipment in- 
volved consisted of gallery-type suburban cars, mainline 
coaches, express cars, and transit-system equipment. 
This equipment was conventional in design and similar 
to that which has been covered in previous reports. 

Rapid-Transit Equipment. The Chicago Transit Authority 
continued experiments with high-speed transit cars 
[14] which are regular production subway-elevated cars, 
<r with 100-hp motors and geared for 73-mph top 
speed. Current research has been directed toward the 
development of moderate-cost trucks suitable for high 
speed. In co-operation with St. Louis Car, The Budd 

ompany, General Steel Castings Corporation, General 
Electric Company, and Westinghouse Electric Company, 
four cars have been equipped with special trucks. St. 
Louis Car has built diferent trucks, designed by the 
Transit Research Corporation, Chicago Transit Author- 
ity, and St. Louis Car for two cars. Weight of the first 
of these truck designs is 11,620 lb. General Steel has 
built their most recent transit trucks having Pirelli 
springs in the bolster and other improved details to 
suit high-speed operation. This truck weighs 11,266 lb. 
Budd built a car set of its Pioneer III truck, arranged for 
rapid-transit application. Weight of the Budd truck is 
10,830 lb. The different trucks have been designed with 
a view toward meeting the light-weight, high-speed per- 
formance requirements. 

The traction equipment for two of the cars was fur- 
nished by General Electric, and for the other two by 
Westinghouse. 

The Budd stainless-steel transit equipment, Fig. 21, 
for the City of Philadelphia, mentioned last year, is now 
being delivered. Two types of cars are being built— 
one permitting single-car operation, having operators’ 
cabs at each end, and the other to operate in pairs of 
A and Bunits. The cars are 55 ft 4 in. long, 9 ft 2'/s in. 
wide, and 12 ft. 8*/i. in. from the rail to the top of the 
roof ventilators. With seats transversely arranged as 
shown, they accommodate 56 passengers. 

Each car has four 600-volt d-c motors self-ventilated 
with 100-hp capacity. The traction equipment, fur- 
nished by General Electric and Westinghouse, also pro- 
vides for dynamic braking from top speed to ap- 
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proximately 5 mph. Air-operated single-shoe com- 
position-tread brakes are provided for the final stop and 
emergency braking. Emergency braking is in the 3.5- 
mph-per-sec range with weight compensation, and ac- 
celeration is 2.75-mph-per-sec. Speed is limited to 55 
mph, although gearing and power are suitable for future 
Operation up to 66 mph. A special high-capacity 
ventilating system is provided, which completely 
changes the air in the car four times per minute. 

The carbody structure is of high-tensile stainless steel, 
using the side sills as members to resist buff and to carry 
shear across the door openings. The exterior is corru- 
gated on the roof, below the windows on sides and 
ends, and has smooth sheathing in the regions of the 
windows. A molded-fiberglass sheathing, including the 
formation for the ends of the roof and certain lights, is 
applied over the stainless-steel framing at the ends 

The single-unit cars weigh 51,400 Ib and the A and B 
units weigh 48,600 lb each. 

The Chicago and Northwestern Railway purchased 116 
double-deck commuter cars for suburban service [15]. 
Forty-two of these cars will be equipped with control 
cabs at one end to permit operation of the train in either 
direction from the locomotive located at the opposite 
end of the train, without turning the train. 

A similar idea is being used in Switzerland in the appli- 
cation of new 2800-hp electric-motor coaches ia 
Each motor coach handles 11 passenger coaches in “‘push- 
pull’’ operation on the Swiss Federal Railways. 

A report from Europe describes the continuing de- 
velopment of the SAFEGE? overhead-suspended type of 
transit system [17]. This functions like a monorail, 
but overcomes many of the monorail problems by _— 
a four-wheel narrow-gage truck having rubber tires an 
guide wheels. It runs in an inverted U-shaped support- 
ing structure and track. The car is suspended below this 
truck with mechanisms to control its lateral motion. 
Recently a 4200-ft length of test track has been com- 
pleted and a prototype car demonstrated on this track at 
speeds up to 40 mph including operation through a 
moderate S-curve. Power is supplied from a 750-volt 
d-c line rail to traction motors, one in each truck. 

The British Railways are building — diesel-powered 
trains consisting of six units each for the Western Region 
{[18j. Four of the units are powered with two 230-hp 
underfloor-mounted engines, giving a total installed 
train horsepower of 1840. 

A prototype passenger coach having pneumatic-tired 
wheels is being tried in Milan, Italy fig} The — 
being used for guiding is a new development intended to 
eliminate the need for a flanged steel wheel. 

The British Railways placed in service the first of five 
de luxe diesel-electric pullman trains for the Western 
Region [20]. These trains are designed for a service 
speed of 90 mph and are fully air conditioned and sound 
insulated. 

Werkspoor Utrecht is building for the Netherlands 
Railways 15 three-car diesel-electric train sets. Propul- 
sion power is furnished by a 16-cyl, 1000-hp Werkspoor 
engine. Each train set — 137 metric tons and is 
designed for a maximum speed of 125 kilometers per hr. 

A new Swedish electric motor-car train, designed to 
operate on 15-kv, 16*/s-cps power, Fig. 22, has two 230- 
hp motors per car. Maximum speed is 65 mph. 

A Japanese ac-dc electric railcar, Fig. 23, utilizes silicon 
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Fig. 17 
Japanese-built freight locomotive 
with B-B-B running gear 


. 18 British Railways electric locomotive 


Fig. 19 

Krupp-buiit 
silicon-rectifier- 
powered locomotive 


Fig. 21 
_Budd-built car 
for the City of Philadelphia 


. 
a Fig. 20 One of 25 locomotives built by Alsthom for the Chinese State Railways 2 
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rectifiers. Power supply is 20 kv, 50-cps a-c or 1500-volt 
d-c. Four cars are operated as a unit. 

Another Japanese railcar development uses an induc- 
tion-motor on in combination with a hydraulic 
coupling and three “commcwallt sane units in series. Eight 
different gear combinations can be obtained by gear 
shifting. 

A third Japanese railcar reported uses a commutator- 
type a-c motor with cardan-shaft drive. 

The South Australian Railways reported the develop- 
ment of new suburban railcars, Fig. 24, each powered by 
two 229-hp Rolls Royce engines. Drive is through a 
hydraulic torque converter. 
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Brown Boveri reported the placing in service of newly 
developed high-powered electric-motor coaches operated 
from 15-kv, 16°/3;-cps power. These coaches stn a 
one-hour rating of 2860 rail horsepower at 15.2 per cent 
adhesion. They are intended for use as locomotives in 
helper service on heavy grades. 

Freight Cars. American Car and Foundry is offering an 
85-ft flatcar for use in piggy-back operation, Fig. 25. 
This flatcar is e Aol | with the A.C.F. retractable 
trailer hitch, combination side sill and guide rail, safety 
chain, and ridge plates. The light weight is about 70,000 
Ib and it can carry two 40 or 37-ft trailers, weighing 
loaded up to 140,300 Ib. 

The Norfolk and Western Railway in recognition of a 
change in coal-consumption requirements plans to build 
1000 85-ton hopper cars, Fig. 26. This large-capacity 
hopper is intended especially for movement of coal to 
electric utilities, steel mills, and lake or ocean ports. 
The 240,000-lb gross weight is acceptable generally on 
the Norfolk a Western Railway and its connections. 


The light weight of the car is 61,000 Ib. 
The Pacific Fruit Express, Los Angeles Shop, is in- 


Fig. 22 
Swedish electric 
motor-car train 


Fig. 23 Japanese ac-dc railcar, 
equipped with silicon rectifiers 


Fig. 24 

South Australian 
Railways suburban 
railcar 
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creasing mechanical-refrigerated-equipment capacity by 
building 1000 new reefer cars. These are §0-ft all- 
purpose cars, weighing 86,300 lb light, with a load limit 
of 122,700 Ib. 

The Pittsburgh and Lake Erie Railroad has built in 
their own shops special-purpose freight cars for use in 
shipping steel-coil stock. These gondola-type cars are 
provided with skids or racks attached to the car by 
shock-absorbing means and covered with a removable 
corru or in hood. They will handle steel coils up 
to 7 ft in diam and weighing 35,000 lb. The hoods are 
insulated and vented for all-weather protection. They 
have demonstrated an excellent record for freedom from 
damage during shipment. 

Pullman-Standard has built a special car for transporta- 
tion of automobiles. This car, intended specifically for 
Frisco Lines, is 85 ft long, having three loading decks, 
giving a loaded height of 18 ft 4 in., Fig. 27. Loading 
ramps are —- to permit driving the automobiles to 
the desired deck. 

Pullman-Standard has also developed a Hydro-Frame 
car, for use as a container-transporting car, or as a boxcar. 
The container car, Fig. 28, consists of standard trucks 


and a boxcar center sill on which is mounted a container 
frame with a long-travel hydraulic cushion. This 
cushion provides 30 in. of shock-absorber action in 
either direction between the container frame and the 
center sill. It is stated that acceleration of the container 
is limited to 1 g at 10-mph impact speed. 

The Hydro Franti 60 boxcar is an essentially standard 
50-ton boxcar mounted on a similar underframe, Fig. 29, 
providing 30 in. of longitudinal movement between the 
center sill and the car. 

The Union Tank Car Company has built two railroad 
tank cars of 30,000-gal capacity for transportation of 
liquefied petroleum products, Fig. 30. These cars are 
85 ft and '/, in. over coupler pulling faces, 14 ft 7'/1¢ in. 
high and 9 ft 6 in. wide. The maximum loaded weight 
is 251,000 Ib and the light weight is 108,000 Ib. ¢ 
underframe is integral with the tank. It is carried on 
100-ton-capacity Barber $2A trucks equipped with 6'/2 X 
12-in. heavy-duty Timken Roller Bearings. 

The Southern Railway System has developed a — 
purpose car, Fig. 31, for transporting lumber. It is a 
70-ton, 42-ft 8-in. boxcar, whose sides are made of two 
roll-up doors per side, with an intermediate hinged post. 


Fig. 26 
High-capacity car built 
by Norfolk & Western Railway 


Fig. 25 

85 ft flatcar 
for piggy- 
back service 


Fig. 27 
Automobile 
transportation 
car for the 
Frisco Lines 
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Metal stakes along the side sills prevent shifting of the 
load against the doors. The car is quickly loaded or 
unloaded by opening the entire side. 

One of the 1200 hopper and gondola cars, with bodies 
of Reynolds Aluminum, being built by Pullman-Standard 
and Magor Car Corporation, is shown in Figs. 32 and 33. 
Data on the capacity of these cars were given in last 
year’s report. 

Freight-Car Accessories. The Aluminum Company of 
America has developed a lining of tongue-and-groove ex- 
truded aluminum which has been recently installed in 
50 boxcars of the Baltimore and Ohio Railroad. Weight 
of the panels is 1500 lb per car which is slightly greater 
than the wood they replaced. 


Fig. 28 Hydroframe car built by Puliman- 
Standard for transporting containers 


= KORLS 


The Alton & Southern Railroad has placed in service 
10 boxcars equipped with multileg nailable aluminum 
floors, fabricated of extruded aluminum by the Alumi- 
num Company of America. These floors will save 1380 Ib 
over 10-gage steel floor in a 40-ft car and 1720 |b in a 
§0-ft car. It is expected that maintenance will be re- 
duced. 

The Reynolds Aluminum Company announced the 
availability of aluminum doors, inner liners, and roofs 
made of aluminum alloy. An 8-ft door weighs 312 Ib 
compared to 562 Ib for an 8-ft steel door. The inner 
liners are intended for ae old freight cars. The 
weight of the roof is 890 |b for a 40-ft car as compared to 
1680 lb for the equivalent steel roof. 

The Bethlehem Steel Company is offering a composite 
wood and steel floor, Fig. 34, consisting of alternate 
wood planks and steel hat sections, which produce a 
flat floor with the combined strength of the steel trans- 
verse hat sections and the nailability of the wood 
strips. 

The Barber cushion-tube underframe arrangement, 
manufactured by the Standard Steel Car and Truck 
Company, provides for increased draft-gear travel by 


Boxcar mounted on 
cushion underframe 
running gear 


Fig. 30 30,000-gal capacity tank car 
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combining the travel of both standard draft gear. This 
is accomplished by means of a long cushion tube sup- 
ported within the center sill and having each end in 
contact with the standard draft gear. Draft gear and 
tube act in series to produce a struck-coupler travel of 
two times the travel of one gear, plus the compression 
of the cushion tube. In draft, the tube is inactive and 
each gear acts as it normally would in a conventional 
car. 

The Standard Railway Equipment Manufacturing 
Company provides movable bulkheads for use in 
gondolas. They are of welded construction 6 in. deep, 
with a corrugated, semihoneycombed core covered with 
3/,¢-in. sheets. 

Youngstown Steel Door Company introduced a new 
concept in freight-car doors, combining one regular and 
one “‘plug’’ door on each side of a boxcar to permit more 
complete car utilization. With the plug door closed, 
the +. Y can place loads against it because it is flush 
with the inside wall. With both doors opened, the 
shipper has wide opening for long loads and for fast 
mechanical handling of packaged or palletized loads by 
fork-lift trucks. 
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Fig. 31 

Car especially 
designed for 
lumber 
transportation 


Fig. 33 
View inside 


Fig. 32 

One of 1200 
aluminum-body 
cars for 

Southern Railway 


Fig. 34 Composite floor developed 
by Bethlehem Stee! Company 
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Associate Editor 


Hovertrucks and Hovercoaches 


Tue Hovercrart—the wheelless vehicle which glides 
on a cushion of air—has demonstrated its ability to 
operate in prototype (MECHANICAL ENGINEERING, August, 
1959, p. 79), and has entered the product-development 
stage. Vehicles which can operate over rough, unpre- 
pared surfaces have been selected as most promising 
commercially. Undeveloped areas, oil fields where 
vehicular access is required principally during the con- 
struction stage, and swampy regions are regarded as a 
prime market. Hoverways from which major obstacles 
were removed could be constructed simply by rough 
bulldozing. 

An article by Derek Harvey in the November, 1960, 
Hawker Siddeley Review outlines the developmental prob- 
lems in attaining adequate hover heights in contrast to 
the relatively thin cushion of air used in smooth-surface 
applications. It describes alternate power plants which 
would overcome the awkward, nearly circular configura- 
tion dictated by the present method of building them 
around a large-diameter fan. 

Essentially, there are two ways of forming the all- 
important cushion. It may either be produced by pump- 
ing air into a self-contained space or plenum chamber 
under the vehicle and allowing it to leak out near the 
ground around the periphery (several smooth-surface 
hovercraft have been built on this principle in the United 
States, MecHanicaL ENGINEERING, February, 1959, op. 
82-83; July, 1959, p. 66), or, alternatively, an annular 
jet of air may be ejected downward and inward at 
relatively high speed all around the edge of the vehicle 
to form an invisible curtain. This traps the cushion, 
which is itself formed by the momentum change in the 
curtain air as it is forced to turn and move outward after 
leaving the periphery nozzles. This has been found to be 
a much more efficient method of attaining realistic hover 
heights and it has been adopted in all the designs by 
Folland Aircraft Ltd., one of the Hawker Siddeley Group 
Companies. 

To overcome the circular configuration, Folland has 
been testing a number of air-compressing systems which 
would locate the entire curtain-vroducing system outside 
the loading area, around the periphery of the vehicle. 
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The curtain air would be recirculated as a vital means of 
reducing the — rise needed through the compressor 
and hence of operating at greatly reduced power and 
correspondingly improved economy. One system con- 
sists of a flexible train of blades, carried on a series of 
rollers or sprockets around the outer edge of the vehicle 
in the form of a moving cascade, which pumps the air 
through continuous ducts. This scheme is equally well 
suited to rectangular or to oval-shaped hulls and is better 
able to withstand impact damage than the rigid large- 
diameter fan. 

A second method makes use of a peripheral injector, 
which operates on the principle of injecting small 
quantities of high-velocity air through narrow slots, 
thus entraining a large volume of air to produce the 
necessary curtain flow. Attractively simple in theory, 
the system poses a number of problems in design and 
manufacture on a large scale. 

The third method consists of a series of small high- 
speed fans, disposed around the outer edge of the vehicle 
and linked by flexible drives to the main power plant. 
A major advantage of this arrangement is the ease with 
which the fans may be serviced, or replaced in the event 
of damage. Such a scheme would appear to require less 
development than the other two and also represents a 
means of employing the same lifting system for various 
sizes of vehicle. 

Using any of these systems, adequate hover heights 
can be attained on thrusts amounting to as little as one- 
tenth the weight of the vehicle. 

An independent system will be necessary in most cases 
for propulsion and for the more critical case of maneuver- 
ing. 

Various types of power plants have been considered. 
Multiple fans can conveniently be driven either by a 
reciprocating engine or by a gas turbine. The latter 


The ultimate goal of 
Hovercraft development 
is use for 

high-speed cross-channel 
ferries or for 

transatlantic service 


CA 
aie 
< 
3 
Periodicals 
. 
te 
ay 
fig 
Fy 
1 
ad 
ey 
; 
Th 
: 


Distance. 250 miles 


HOVERCOACH at 80 mph 


Working rate 


would be used mainly for larger vehicles of over 20 
tons, where high vower outputs are required at weights 
far below the best that can be achieved at present, even by 
the lightest piston engine. For the ejector system, a 
large supply of pressure air is required and this appears to 
combine very well with the idea of using a turbine- 
powered gas producer, such as the Bristol Siddeley 
BS53—again for the larger size of vehicle. 

To avoid risking the future of the Hovercraft type of 
vehicle with overambitious projects on the scale of 
transatlantic or cross-channel ferries, smaller vehicles 
are being designed to acquire practical experience. One 
in the design stage is a Hovertruck, intended as a utility 
vehicle ~ capable of carrying mixed loads of up to 5 
tons over unprepared roads, rough ground, and across 
water. Absolute reliability, with a minimum of main- 
tenance and repairs that can be performed by compara- 
tively unskilled labor, are primary criteria. 

While it has been calculated that the use of hovercraft 
will lead to slightly higher direct operating costs in 
terms of cents per ton mile than with any single con- 
ventional method of surface transport, it should show a 
very large saving on cross-country journeys to the nearest 
railhead or loading dock even if the lack of road-re- 
surfacing costs is not taken into account. 

The Hovertruck is designed to operate at speeds up to 
30 mph over land or across reasonably smooth stretches 
of water and, if necessary, it can carry sufficient fuel for a 
full day's work. The hovering height selected for this 
particular vehicle is an economic compromise between 
excessive power requirements and lack of effective mo- 


ducts. 


entraining a larger volume of air to produce the necessary curtain flow. 


Three proposed methods of air compression: 1, Above, a flexible train of blades, carried on a 
series of rollers or sprockets, forms a moving cascade which pumps the air through continuous 
2, Top, right, small quantities of air are peripherally injected through narrow slots, thus 


Working rates for 
various types of transport. 
Working rate = tons payload 
per hp X mph, and can be 
considered as the load 
moved for a given cost per hr 
over a stipulated distance. 


bility, since doubling the hovering height would either 
halve the payload that could be carried or would take 
twice the power to achieve. 

There is also a need for a larger and more sophisticated 
vehicle. In many areas of the world, coastal passenger 
and freight traffic is made difficult and uneconomic by 
local geographical conditions. There are, for examole, 
many cases where towns and villages situated on coastal 
inlets or inland waterways could conveniently be served 
by high-speed amphibious craft. A large coastal vehi- 
cle, capable of carrying 150 passengers or 20 tons of 
freight, is envisioned. Its internal accommodation 
would be similar to that provided in existing long-dis- 
tance trains and road vehicles, with an alternative appli- 
cation as a car ferry. A cruising speed of 80 knots (over 
90 land miles per hr) would be possible with an operating 
range of 600 nautical miles allowing a full day's opera- 
tion without refueling. 

Probably the best way to compare these vehicles with 
other forms of transport is in terms of their rates of work- 
ing. These can be expressed as tons-per-hour, that is, the 
product of load-carrying capacity and speed—or the 
amount of load that can be moved in a given time for a 
given amount of power. A comparison on this basis is 
made in the diagram. 
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3, Bottom, right, a se- 


ries of small high-speed fans around the edge of the vehicle is linked by flexible drives to the 


main power plant. 
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Mobile Turboshaft- 
Engine Tester 


A mosite test cell capable of being airlifted to any 
op of the world has been developed for the U. S. Navy 

y the General Electric Company. It is designed for 
post-maintenance field testing of G-E’s 1250-hp T58 
turboshaft engines which power two Navy turbocopters 
—the Sikorsky HSS-2, and the Kaman HU2K. 

The portable system will provide virtually complete 
engine-test capability at maintenance bases around the 
world without requiring engines to be shipped to semi- 
permanent facilities for this type of testing. The 
system is also less costly than present methods. 

A major refinement is the use of a turbosupercharger 
compressor section as the load-absorption element. 
Unit used is the G-E CH-7. Load on the test engine is 
simulated by mechanically attaching it to the super- 
charger. Load is varied by adjusting a special lenslike 
orifice covering the supercharge air intake. 

The unit is assembled on two trailers. An instru- 
mented control cab and fuel system are mounted on a 
152-in-long rail trailer. On a 130-in-long rail trailer is 
the test vehicle and load-absorption unit with its related 
systems. 

Turboshaft engines up to 1500-hp can be tested on the 
new equipment. By using a larger compressor section, 
engines up to 3000-hp can te checked. 


Gas-Turbine Hydrofoil 


Two sgaGOING small gas turbines built by the Garrett 
Corporation’s AiResearch Manufacturing Division, 
Phoenix, Ariz., will start and supply electricity for a 
new 104-ft-long hydrofoil boat capable of 80 knots on the 
open seas. It 1s being built for the U. S$. Maritime Ad- 
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Components of the mobile test cell 
developed for the U. S. Navy to test 
GE's 158 turboshaft engine are 
mounted on two trailers. Instru- 
ment control cab and fuel system 
are on a 152-in-long rail trailer. En- 
gine being tested and load-absorp- 
tion device are on a 130-in-long 
trailer. The engine is attached 
mechanically to the load device, 
compressor section of a GE CH-7 
turbosupercharger, to simulate 
load. With the equipment, post- 
maintenance tests can be con- 
ducted in the field rather than at 
semipermanent installations. 


ministration by Grumman Aircraft’s Dynamic Develop- 
ments. 

Scheduled for launching early next spring, the 80-ton, 
all-aluminum hydrofoil will use two AiResearch GTCP 
85-91 turbines equipped with special, light aluminum 
housings. These units will pneumatically start the air- 
craft-type turbine prime mover which skims the craft 
through the water on two sets of foils. 

Once their task of spinning the main jet power plant 
to life is completed, the turbines will generate al] the 
electrical power needed to operate the boat. 

Based on Grumman’s experience in building amphibious 
aircraft, the boat relies extensively on aircraft-type con- 
struction. In operation, a set of foils in the water just 
forward of the craft’s center of gravity will ‘‘fly’’ the 
boat hull above the water. Another set of smaller 
water-foils well aft provide stability and high-speed ma- 
neuverability. 


Pedalless Automobile 


Repiacine pedals with pressure-sensitive segments of 
the floor board for both acceleration and power braking 
reduces driver response time in a pedalless automobile 
developed by the Products Division of the Bendix Corpo- 
ration. Variable-ratio steering, a “‘split system’’ for 
hydraulic brakes, and a new ‘‘constant-velocity’’ uni- 
versal joint are other innovations recently demonstrated 
by the company at the annual meeting of the Society of 
Automotive Engineers in Detroit. 

The floor board on the driver's side of the car is divided 
into two wide segments which move slightly when the 
driver applies pressure. The left segment which con- 
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Foot pedals are replaced by pressure-sensitive areas of the floor board 
for braking and acceleration in a new pedaliess automobile design. 
Driver response time is reduced because feet do not have to be shifted 
and foot thrustis shorter, resulting in greater safety. 


trols the brakes moves only '/s in. and the right segment 
for the accelerator 1'/s in. compared to conventional 
movements of 3 in. to full throttle or 6 in. for braking. 
Firmness is provided to reduce oversensitivity and 
approximately the same foot pressures are required as for 
conventional controls. When the power braking pro- 
vided by a 2000-psi accumulator fails, additional foot 
pressure will bring a standard master cylinder into opera- 
tion. A further safety factor is the provision of separate 
hydraulic lines for the front and rear brakes to prevent a 
line rupture or leak from throwing out the whole braking 
system. 

The Varamatic steering system reduces the number of 
turns required for parking or maneuvering by 60 per cent, 
yet provides a firm, ww steering-wheel ‘‘feel’’ during 
high-speed driving. The 22:1 ratio between steering- 
wheel turns and front-wheel angle decreases as the steer- 
ing wheel is turned, but remains constant in standard 
steering. 

The Bendix universal joint is expected to solve many of 
the problems encountered in building front-wheel-drive 
automobiles. In the standard rotational joint the ro- 
tational speeds of the shafts vary and set up vibrations in 
the system. These cause wear and stress on bearings, 
gears, and other components of the power-transmission 
system. The ‘‘constant-velocity’’ design of the Bendix 
unit provides assurance that the driving shaft and the 
driven shaft will turn at the same speed and will elimi- 
nate vibration, according to the engineers. In addition, 
the design offers ‘‘rolling-end’’ motion, which eliminates 
the need for splines, 
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Six-Section Transfer Machine 


Att milling and cylinder boring are integrated with 
assembly and the many other operations required 
to finish cylinder blocks for four-cylinder engines in a 
new Transfermatic machine, designed and built by the 
Cross Company, Detroit, Mich. The machine also 
makes possible uniform standards. 

The machine consists of six major sections. Briefly, 
cast-iron blocks, with their tops and bottoms broached, 
are loaded in Section 1 where heavy metal-removing 
operations are performed. In Section 2, ends of the 
blocks are milled and cam bores are roughed. Fol- 
lowing a banking conveyer, blocks enter Section 3 
where their sides are machined. Section 4 includes 
operations for drilling and tapping holes on the top 
and bottom of the blocks, and finish reaming the tappet 
holes. After they emerge from a washer, blocks enter 
Section 5 for bearing-cap assembly. In Section 6 the 
cam and crank bores are machined. 

To process these blocks requires establishment and 
finishing of 123 assorted holes and several surfaces. 
Cycle times of the various sections of this Cross Section- 
ized Transfermatic are different but, through banking 
conveyers, the line balances out to a production of about 
85 blocks per hr. The line maintains high block 
accuracy, and its design is sufficiently flexible to ac- 
commodate block-design changes. 


A six-section transfer machine integrates all of the operations re- 
quired to finish cylinder blocks for four-cylinder engines. Estab- 
lishment and finishing of 123 assorted holes and several surfaces 
are required. Cycle times of the various sections are different but 
balanced out to produce about 85 blocks per hr. 
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Electrolytic Machining 


AN ELECTROLYTIC machining process that can shape 
parts from the toughest alloys in as little as one-tenth 
the time of conventional machine tools has been de- 
veloped by Battelle Memorial Institute in research sup- 
ported by the Steel Improvement and Forge Company of 
Cleveland. 

Metal is removed without arcs, sparks, or high tem- 
peratures by passing direct current between the work- 
piece and an electrolyte. The current removes electrons 
from the workpiece, converting the surface atoms into 
positively charged ions that dissolve into the electrolyte. 
This process is unique in that its effectiveness is not de- 
pendent on the “ne i of the metal and, thus, offers a 
solution to the problem of machining the harder, higher- 
strength metals. 

To produce a part, a rough forging or piece of metal 
stock (anode) is placed between shaped electrodes 
(cathode) and electrolyte is pumped under pressure into 
the space between the electrodes and the workpiece. 
As the electric current dissolves the workpiece to the 
desired shape, the electrodes are oat in simul- 
taneously. 

The electrolytic unit has machined roughforged jet- 
turbine blades to 0.003-in. tolerances in 5 to 10 min—an 
operation which took from 1 to 2 hr to perform by grind- 
ing. In addition to shaping parts, other types aus 
can be used to sink die cavities in 50 min which pre- 
viously required 7 to 10 hr of machining time. Round 
and irregularly shaped holes can also be drilled in alloys 
that cannot be penetrated by conventional drills. For 
some applications the process's big advantage is not the 
time saved but the absence of mechanical damage to the 
surface of the workpiece. 

Because there is no tool pressure on the workpiece, 
very thin sections can be shaped without deformation 


Linemen work barehanded on a 
34,500-volt line. They stand 

in nonconducting fiberglass 
buckets supported by 

an insulated boom. Protected 
by insulation from the 
difference in voltage between 
the ground and wire, they 

are charged at line voltage by 
connecting the buckets’ 
metal-mesh lining to the wire. 


and lightweight machines and clamping systems can be 
used. Also, the shaping process produces no metallurgi- 
cal change on the surface of the workpiece as conven- 
tional machining does. 

The electrolytic machining process was developed by a 
Battelle research team which included Charles L. Faust, 
chief of electrochemical research at Battelle; John A. 
Gurklis; and John E. Clifford. 

According to Dr. Faust, the Battelle-developed process 
differs from others which use the electrolytic-metal- 
removal principle in that: (4) It can produce complete 
parts in addition to sinking cavities, (6) it uses no 
rotating cutting wheels, (¢) power is supplied through a 
simple rectifier instead of complex electronic circuits. 

Current requirements for the electrolytic-machining 
process range up to 1500 amp per in. of workpiece at 3 
to 12 volts, to achieve a penetration rate of 0.05 to 0.1 
ipm. However, for most operations a 100 to 500-amp 
current is sufficient. The shaped electrodes, which are 
not subject to wear, can be made of any electrically con- 
ductive material. The electrolytes, selected according 
to the metal to be machined, are solutions of readily 
available commercial chemicals. 


Human “Birds”’ 


Linemen of the American Electric Power System now 
work bare-handed on live high-voltage lines, thanks to a 
new twist on an old idea borrowed from the birds who 
perch on high-tension wires with impunity. 

The system has been thoroughly field tested and is 
about to be adopted as standard practice. AEP President 
Philip Sporn, Hon. Mem. ASME, warned that its use 
requires special equipment and proper training to insure 
the linemen’s safety. 

The principle is utilized that current does not flow 
when there is no difference in voltage between two 
points. Linemen were previously grounded and in- 
sulated from the live conductor by protective devices 
such as rubber goods and insulated hotsticks. With the 
new method, a lineman is charged at the same voltage as 
the line on which he is working— a phenomenon of 
which he is not even physically aware—and protected 
from ground by effective insulation. 

Linemen work while standing in a fiberglass bucket 
hoisted to overhead wires by a truck-mounted insulated 
aerial boom. The bucket is lined with metal mesh that 
is connected by clamps to the conductor on which the 
men are working, thus energizing the screen and the 
occupants at the same voltage as the line. Their safety 
is provided by the insulated boom which protects them 
from the difference in voltage between the ground and the 
live conductor. 

It is no longer necessary for linemen to work with spe- 
cial tools attached to long insulated poles, while hanging 
from wooden poles or steel towers by their safety 
belts. 

Savings in time will be major. For example, the time 
required to change an insulator on a 34,500-volt wood- 
pole line has been reduced from five manhours to half a 
manhour. 

Holan Corporation, Cleveland manufacturer of hy- 
draulic derrick trucks and aerial lifts, and its parent 
company, the Ohio Brass Company, co-operated in the 
tests and supplied equipment. The lab work was carried 
out in the Ohio Brass High-Voltage Laboratory at 
Barberton, Ohio. 
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An 8-Mev linear accelerator, designed for x-ray inspection of steel more than a foot thick, can be raised 
from floor level to a height of 16 ft, tilted at any angle from vertically downward to 45 deg upward, and 


may also be rotated in the horizontal plane 


“Linac”’ X-Raying 


An 8-Mev linear accelerator specifically designed for 
600-roentgen per min radiography in the metals industry 
is being = for the A. O. Smith Corporation's Mil- 
waukee, Wis., plant by the High —- Engineering 
Corporation of Burlington, Mass. The linear accelera- 
tor, or ‘‘linac,”’ is designed for x-ray inspection of steel 


more than a foot thick. 


The linac differs from conventional radiographic 
equipment in that it produces its x rays by “‘firing’’ high- 
energy electrons in a straight line down an evacuated 


tube. The electrons are impelled by traveling radio- 
frequency waves at speeds approaching those of light, 
or 186,000 miles per sec. At the end of the tube, the 
electrons strike a tungsten target and produce pene- 
trating x rays which are beamed upon the material. 

The project will cost $700,000 when completed and is 
part x the Atomic and Process Equipment division's 
$4-million long-range expansion program. 


Automatic Nail Packaging 


Automatic packaging of nails with a system that is 
being adapted to the packaging and handling of other 
elongated or sharp metal objects as well as free-flow 
materials, including items as diversified as screws, 
bolts, shotgun shells, and even detergents, has been 
developed by the Mead Corporation, Cincinnati, Ohio. 

A conveyer automatically collects and weighs 50 
lb of nails. As they fall down a chute they are aligned 
horizontally by electromagnetic machinery developed by 
the Dake Corporation, Grand Haven, Mich. Polarity is 
then en a | and the nails fall ranked rather then 
helter-skelter into a new type of package. 

This is a heavy-duty corrugated paperboard carton 
with three plies on its bottom, and two on its four sides. 
The package, folded into shape from a single corrugated 
blank, includes a spout for pouring nails. It seals 
tightly to protect the contents from moisture and rusting. 

This system eliminates the use of a vibrator which 
was commonly used to shake down the conventional 
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tangle of nails to make them fit into a container which 
often took 13 min. The noise of the operation also im- 
ages the efficiency of employees who worked nearby. 
n addition, nails sometimes worked their way between 
the liner and the corrugations, puncturing both. 

With the new system, puncturing does not occur, and 
cost of packaging has been reduced as much as i ~ 
cent, amounting to up to 20 cents per case. The 
unavoidable air space found at the top of the carton 
and which impaired ‘‘stackability’’ has been eliminated. 


Sea-Water Conversion Plant 


A CONsTRUCTION contract for a 1-million-gpd plant was 
awarded by the U. S. Department of Interior's Office of 
Saline Water to the Westinghouse Electric Corporation. 

The plant, one of five demonstration plants to be built 
by the office of Saline Water (MecHANICAL ENGINEERING, 
September, 1959, p. 71; October, 1960, pp. 57-62), will 
be located at Point Loma near San Diego, Calif. Its 
daily output of 1-million gal of fresh water will be pur- 
chased by the city of San Diego. 

The Westinghouse heat-transfer department will have 
full responsibility for the construction and startup 
operation of the Plant. A multistage flash-distillation 
system will be used to convert the sea water into fresh. 

The architect-engineering services were handled by 
Fluor Corporation, Ltd., of Los Angeles. The Ralph M. 
Parsons Company of Los Angeles will participate in the 
engineering and construction of the plant. Construction 
is scheduled for completion in one year. 

Westinghouse will operate the plant for a shake-down 
period of 75 days, including 30 days at the full daily 
output of 1-million gal. Once in operation, it will be 
the largest multistage flash-evaporator plant in the U. S. 

Westinghouse has a long record of experience in this 
field, including a large installation in Kuwait on the 
Arabian Penninsula (MecHanicat ENGINEERING, April, 
1960, pp. 84-85), where four multistage flash-evaporation 
units now supply over 2.5 million gal of drinking water 
a day from Persian Gulf sea water. The units in this 
plant have been in constant operation since 1957. 
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“Hole Machine”’ 


A speciaL machine designed, built, and employed in 
full production by the Microbore Division of DeVlieg 
Machine Company, Royal Oak, Mich., eliminates the use 
of numerous mathematical calculations, extensive ap- 
plication of instruments and gages, and time-consuming 
cross-checking work, yet pinpoints locations for boring 
operations quickly and accurately. 

A single “‘fix’’ from the gage line or face of a boring 
bar enables the DeVlieg machine to hold all subsequent 
hole dimensions required in a bar automatically—closer 
than 0.001 in.—whether the holes are straight, angular, 
or reverse angular. 

The ‘‘hole machine,”’ as it is called, will handle bars 
of all types (straight, NMTB tapered, stub, flanged 
Heald, Ex-Cell-O, and many types of turret-lathe bars), 
accurately locate and machine the proper holes (for 
Microbore cartridges) to accommodate any combination 
of single or multiple precision-tooling applications. 

Besides the built-in quality control, roughly 35 to 40 
per cent less time per hole is required. 

Three machines are used to produce about 350 different 
standard precision boring bars quickly and economically, 
as well as those for special purposes, including auto- 
mated tooling. 

Hole dimensions and seats of the bars are so accurate 
that the tooling for bars in automatic operations can be 
preset away from the machine in groups ranging up to 
several hundred, with full assurance that, when placed in 
bars, the tooling will always hold final size, or require 
only minimum adjustment. In repetitive machining, 
down time for tool changing is thus fully minimized. 

Because the machine's pivot point is dead center of 
the center line of the spindle bar as well as the work- 


holding fixture at all times, it requires only a simple 
mathematical calculation along the center line of the 
bar involved to establish the initial pickup for ma- 
chining and hold the relationship between a series of 


straight and angular-mounted holes in the bar. Also, 
all holes regardless of the number involved can be identi- 
cal in depth, if required. 


Because a new hole machine's pivot point is dead center of 
the center line of the spindle bar as well as the work-holding 
fixture at all times, a single ‘‘fix’’ from the gage line or face 
of a boring bar enables it to hold all subsequent dimensions 
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Two peaking turbines of an existing power station will be 
automatically controlled with special computer equipment. 
Modifications to the turbines will include addition of a 
wide-range governor to control turbine-speed setting. 


Computer for Existing Power Plant 


AN EXISTING power plant of Gulf States Utilities Com- 
pany will be the first to be modified for operation with 
computer equipment by the end of 1961. Allis-Chalmers 
Manufacturing Company, Milwaukee, Wis., has been 
awarded the contract. 

When completed, the Riverside Power Station, at 
Lake Charles, La., will have the necessary controls to 
allow two Allis-Chalmers turbines—a 35,000 and a 40,- 
000-kw unit—to be automatically started when required 
for peak loads and shutdown as the load decreases. The 
computer will continuously calculate the heat rates of 
the station so that the plant can be automatically regu- 
lated at all times to maintain desired conditions. 

At this poet A. Reich, Mem. ASME, production 
manager of Gulf States, said, “‘It is merely a matter of 
back-feeding the circuit and the automatic station is in 
our immediate reach.”’ 

The Allis-Chalmers turbines and associated equipment 
will be modified to facilitate computer control. A wide- 
range governor will be added to control the turbine-speed 
setting from turning-gear speed to operating speed. 

In addition to the turbogenerators, the new plant 
modifications will include automatic control for start-up, 
sensing, measuring, and controlling temperatures and 
flow in boiler, condenser, heaters, pumps, and the elec- 
trical-distribution system. Additions will be made in 
the area of safe operation for combustion and fuel safety 
in the steam generator. An important adjunct will be 
the maximum possible reduction in start-up time from 
cold shutdown to full load. 

Thermal expansion and bearing vibrations will be 
measured by detectors and logged by the computer. 
These and other signals can be printed on trend recorders 
for visual observation by the operator. Thermocouple 
signal from temperature detectors in the journal bear- 
ings, thrust bearings, hydrogen seals, and generator will 
be used in establishing maximum rates of load change. 

An important feature of this new control system ts the 
increased safety to the operating personnel and equip- 
ment. The system will also increase the flexibility and 
reliability of the plant. It will be possible to put the 
turbines on the line considerably faster than previously 
and to respond quickly to changes in requirements. 

The instrumentation and data-processing system 
necessary for computer operation of the facility will be 
designed and manufactured by Consolidated Systems 
Corporation, Monrovia, Calif., an associate company of 
Allis-Chalmers, Bell and Howell, and Consolidated 
Electrodynamics. 
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A curtain of water drenches the new telescoping passenger- 
loading bridges to provide a safe exit for passengers if fire 
breaks out on the airport apron during the fueling of jet planes 
while passengers are aboard the aircraft 


Water Curtain Protects Passengers 


A curtain of water released by a quick-acting valve 
will provide a safe exit for American Airlines passengers 
at New York's International Airport in case a fire breaks 
out while the plane is refueling. The water will be dis- 
charged from spray nozzles above and below the new 
movable telescoping-passenger-loading bridges. 

This deluge system employed on all eight terminal 
loading eileen is connected to 4-in. fire standpipes 
served by a 500-gpm Peerless fire pump. The pump is 
driven by a 50-hp motor and operates against a 231-ft 
head. Suction is from a city water main at approxi- 
mately 60-lb pressure. A manually opened 2-in. Ever- 
lasting valve made by Everlasting Valve Company, 
Jersey City, N. J., will release volumes of water instantly 
to 2-in. lines feeding spray nozzles above and below the 
loading bridge. 

Six upper spray nozzles fan out the water to drench the 
steel-sheet panels along the encire length of the loading 
bridge. Spray nozzles spaced at equal distances in the 
angle formed with the building wall beneath the canti- 
levered loading bridge will quickly wash away burning 
fuel on the concrete apron. 

After the valve is reset to shut off the deluge system, 
the water remaining in the system flows through a */,-in. 
drain to grade level. The deluge system was designed for 
the new American Airlines Terminal building by Jaros, 
Baum and Bolles, consulting engineers. 


Second MHD Generator 


A sEcoND magnetohydrodynamic elec- 
tric generator is undergoing initial shakedown runs at 
the Avco Everett Research Laboratory in Everett, Mass. 

This intermediate generator is a step between an even- 
tual full-scale commercial power station and the pioneer 
laboratory device announced in 1959 by Avco Corpora- 
tion and a group of 10 utility companies. The possible 
power output is much greater than that of the original 
Avco MHD generator which weighed 3 tons and pro- 
duced 10 kw of power for brief periods. 

The first of the preliminary runs was announced in a 
progress report delivered by Arthur Kantrowitz, director 
of the Avco Everett Research Laboratory, at the 1960 
ASME Winter Annual Meeting (MecHanicat ENGINEER- 
ING, January, 1961, p. 95). 

Philip a, Hon. Mem. ASME, and president of 
American Electric, who represents the 10 utilities par- 
ticipating in the research, said, ‘‘The past year’s work 
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Plating thicknesses are precisely controllable and easily lim- 
ited to those areas where plate metal is actually needed with 
a new selective plating process. The unit is easily moved 
for use wherever it is needed in the shop. 


reinforces our belief in the great potentialities of MHD 
power generation and its development as a more economi- 
cal means for mass power generation than any of the 
existing systems.” 

The MHD power generator consists basically of a 
very hot ionized gas channeled through a powerful 
magnetic field. As the hot gas passes through the mag- 
netic field, it generates electricity. This is similar to a 
well-known principle of generating electricity by passing 
a metal armature through a magnetic field. The MHD 
system is mechanically simpler—there are no moving 
parts in the generator—and promises efficiency 25 per 
cent or more over existing power generators. 


Selective Plating Process 

A BRAND new selective plating process is being mar- 
keted by Selectrons, Ltd., New York, N. Y. Through 
the use of a special power pack, plating styluses, and 
nontoxic, generally basic electrolytes, all made in the 
United States, the process permits the deposit of many 
metals and alloys on almost any conductive base material. 
Thicknesses are precisely controllable and are easily 
limited to places where plate metal is actually needed. 

Several sizes of power supplies are available for use at 
a-c voltages generally found in industrial plants. D-c 
output is variable, to suit the engineering needs of the 
particular application. Selectron styluses are being 
manufactured for flat, concave, and convex surfaces. 

Assembled in light, compact housings, Selectron power 
packs are easily moved from one shop location to 
another, wherever their on-the-spot plating capabilities 
can best be utilized. Readings on totalizing ampere- 
hour meters are readily converted into exact deposit 
thicknesses, because each Selectron electrolyte is com- 
pounded for a known rate of deposit. These values are 
shown on the label of each bottle. More than 30 
different high-speed plating electrolytes are currently 
available. They include several alloys, cleaners, and 
auxiliary solutions. 

A major advantage of the Selectron process is the fact 
that it permits plating of selected areas, without ex- 
tensive masking or stopping off, and without the need 
for large tanks filled with expensive electrolyte. The 
process is particularly suited for prototype work, where 
new solutions are to be tried; for production work when 
large components need plating in small areas; and for 
maintenance and repair, because selective plating often 
eliminates the need for complete dismantling and re- 
assembly of a piece of equipment. 
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A caul-turning machine equipped with vacuum suc- 
tion cups is a key device in an automated loading and 
unloading system for a large multiple-platen laminat- 
ing press, shown, upper right, with the caul-plate 
in vertical position, and horizontal, lower right 


Laminating Presses Automated 


AN avuTOoMATED loading and unloading system for 
large multiple-platen laminating presses has been de- 
veloped by Pathex (Canada) Ltd., Toronto, Ont., an 
industrial engineering firm. 

Believed to be the only system of its kind, six installa- 
tions are now in operation in Canada and the U. S. 
Additional orders are currently in process for European 
concerns. Considerable increases in production efficiency 
and cost savings are reported. The system also has wide 
application in the production of plywood and wood- 
composition laminates and a variety of other types of 
nonmetallic sheeting. 

The demand for plastic laminates has been so great over 
the past few years that manufacturers have often found 
difficulty keeping pace. Hydraulic presses of gigantic 
proportions have evolved with working pressures up to 
6000 tons. Multiple-platen presses now simultaneously 
produce up to 75 sheets of laminate, each 6 by 12 ft. 

The basic problem with large presses of this nature has 
been the excessive idling time required for feeding of 
materials and removal of finished product. The average 
press cycle time required by plastic laminates is 80 min. 
Preparation of materials and caul-plates, feeding and re- 
moval of finished product—during which time the press 
is idle—can be as much as 30 min with manual methods. 
The Pathex system cuts this idling time down to about 
30 sec. 

Up to five sheets of laminate impregnated with thermo- 
setting resins may be sandwiched between thin steel 
caul-plates and carrier plates. These “‘books’’ must 
then be placed between the platens of a press and cured 
under heat and pressure. 

Caul-plates must be cleaned between each cycle to 
remove oil or abrasive particles which would ruin the 
surface of the laminate and interfere with the curing 
process. These plates are usually about 5 by 12 ft and 
difficult to handle. 

Ideally, a 15-platen press would have just two sets of 
caul-plates and carrier plates, one set being in use in the 
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press while the other set 1s transferred, removed from the 
finished product, cleaned and inspected, reassembled 
with further laminate materials, and placed in the loading 
position. For optimum efficiency, this work must be 
performed during the cycle time of the press—approxi- 
mately 80 min. 

With the Pathex system this optimum is achieved so 
that the press is actually idle for only 30 sec while the 
automatic loading-unloading function is performed. 
Only <wo sets of caul-plates and only two men are re- 
quired per press. The actual press operator works from 
a remote-control room and may control up to five 15- 
platen press installations of this type. 

There are four basic units and a transfer-conveyer line: 
(a) A self-contained push-button-operated hydraulic 
caul-turning machine; (4) a multiple-layer cage arrange- 
ment of short lengths of free-roller conveyer which serves 
as the loading unit and is raised and lowered by a 
Saginaw screw system to align with the assembly station 
and the platens of the press; (¢) a horizontal pusher de- 
vice which feeds the assembled **books”’ into the es 
cage and subsequently into the press; (d) an unload- 
ing unit similar to the loading unit except that it has a 
pulling device to remove cured books; (¢) a transfer 
conveyer, an intermittent power line which auto- 
matically returns the cured books to the loading end of 
the system. This is also the place where they are dis- 
assembled. 


Ashless Detergent Single-Grade Oil 


A NEw heavy-duty ashless detergent single-grade motor 
oil is being test marketed in the Los Angeles area by 


Standard Oil Company of California. Known as RPM 
Special Motor Oil, it is claimed to provide big savings to 
the motorist by reducing engine oy ag and wear, thus 
maintaining new-car performance for a longer period of 
time than is possible with the present ash-forming de- 
tergent oils. 
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Keeping rates of travel uniform at opposite ends of a polar crane is necessary to pre- 
vent jamming. If one end outpaces the other, the effect is to form a chord shorter 
than the diameter of the circular track on which it runs. A single center drive could 


not be used and a unique control system ‘‘balances”’ the two motors. 


Polar Crane 


Satisractory load tests have been completed on the 
Polar Crane installed at the Watertown Arsenal Nuclear 
Reactor Facility in Watertown, Mass., by Robert Abel 
and Company, Inc., Brookline, Mass. The 10-ton- 
capacity crane operates around the rim of a huge circular 
tank on a 77 ft 4'/2-in. span. 

The Polar Crane runs on a single runway rail which is 
completely circular in form. Because of this, the crane 
end trucks always move in opposite directions. The 
usual center drive, with sauaring shaft and direct- 
driven or gear-driven truck wheels, is not applicable to 
this type of installation. Individual drive motors at 
each truck are equipped with an electric brake and en- 
closed gearing. 

A unique control system balances the two motors 
needed in each installation and prevents one motor from 
forging ahead of the other. This could occur in of ee 
engineered operation as a result of unbalanced loading at 
one end of the crane. If this happened, the crane would 
no longer work on the diameter but on a chord which is 
shorter than the diameter, causing the end trucks to bind 
and jam. 

The method of balancing the drives, however, has 
proved so effective that no jam-ups have occurred. In 
spite of this, the control equipment is still furnished with 
an added safety factor which would automatically re- 
lease any such jam-ups. 

The crane is floor operated with a 5-step variable-speed 
magnetic control for each motion. In each case the 
controls are mounted on the bridge, and through the use 
of an auxiliary monorail system beneath the girder the 
push-button cable is festooned across the bridge. Thus 
the push-button control station can move independently 
of the hoist. In addition, the push-button station can 
be lowered or raised, enabling the crane to be operated 
easily from two or three different levels 10 to 20 ft apart. 

To bring power to the cranes, safety conductor runs 
continuously around the inside wall of the reactors. 

In operation, hoisting, bridge, and trolley speeds of 
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both Polar Cranes are identical: main hoist, 12 fpm; 
auxiliary hoist, 30 fpm; bridge 60 fpm; trolley, 40 fpm. 
Maximum lift is 71 ft. 

The crane was built by the Shepard-Niles Crane and 
Hoist Corporation and furnished and installed by the 
Robert Abel organization. 


““‘Wire-Less”’ Control 


SuUPERIMPOSING a 240-cycle signal on an ordinary elec- 
tric power system will permit street lights to be turned 
on, alarms to be sounded, or widespread control functions 
to be performed without a separate system of wires. 
Utilities will be able to use the device, for example, to 
control water heaters or other load-building devices for 
off-peak service. 

The principles involved, according to Electrical Engi- 
neering, December, 1960, were developed by Midwest Re- 
search Institute of Kansas City for the Office of Civil and 
Defense Mobilization as a means of alerting the public in 
case of emergencies such as enemy attack or local dis- 
asters. 

A device developed for this purpose is made by AC 
Spark Plug Division of General Motors. Called NEAR, 
National Emergency Alarm Repeater, it is approximately 
3 X 3 X 2 in. and plugs into any srendand 120-vele a-c 
outlet. When a 240-cycle signal of 10 sec or more is 
received over the power line, the alarm will sound for 
about 50 sec and then shut itself off. If the signal is 
repeated or continued on the power line, the alarm will 
sound again after a 10-sec delay. The devices could be 
mass produced for about $5 to $10 each and would use 
about 50¢ worth of electricity a year. 

A test demonstration of 1500 NEAR devices has been 
made in Charlotte, Mick. The receivers were located in 
homes, offices, factories, and business places within the 
city of 8000. Residents released weather balloons an- 
chored to float 150 ft over house tops to demonstrate 
visually that the test was successful. 
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A fully automatic valveless gravity water filter for municipal and industrial use is built around a very old device— 
the siphon. This is combined with a filter bed in a compartmented tank. The siphon performs the backwash opera- 
tion automatically, without pumps, valves, gages, or manual or electric controls anywhere in the unit. 


Valveless Water Filter 


Tue Permutit Company has introduced a new fully 
automatic valveless gravity water filter for municipal 
and industrial use built around a very old device—the 
siphon. This is combined with a filter bed in a compart- 
mented tank. The siphon performs the backwash opera- 
tion automatically, and there are no pumps, valves, 
gages, or manual or electric controls anywhere in the 
unit. Actuation of the backwash cycle is accomplished 
at exactly the optimum moment without any outside aid; 
the filter cannot over or underwash; and backwash or 
rinse water cannot be accidentally run to service. The 
unit operates on a loss-of-head and can be used wherever 
gravity feed is feasible. . 

Simple and rugged in construction, the Permutit 
automatic valveless gravity filter is remarkably ‘‘bug- 
free.’’ It consists of a vertical cylindrical steel tank 
divided into three sections—backwash storage chamber 
(at top), filter-bed compartment, and collector cham- 
ber under a false bottom. The backwash storage space 
is designed to hold the optimum amount of backwash 
water in relation to the surface area of the filter bed be- 
low it. It always fills to the same height and con- 
sequently gives an absolutely uniform amount of back- 
wash on every cycle. 

The filter bed contains standard fine filter sand sup- 
ported on a collection system of disk-type plastic strain- 
ers, developed by Permutit. This system provides uni- 
form collection of filtered water and uniform distribu- 
tion of backwash water without the use of gravel. 
The unit can employ other types of filtering material, 
such as anthracite, or Neutralite, by simply modifying 
the rate of wash. 

Permutit has found that the valveless filter is superior 
in service to others in which the backwash is initiated 
by a time-cycle or visual inspection system. The time- 
cycle method does not take into account possible varia- 
tions in the quality of raw water, and visual inspection 
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of the bed is not always a sure-fire indicator of the need 
for backwashing. Loss of head is the true indicator 
of the need for backwash, and the valveless filter is 
activated by this condition. 


Automated Sand Reclamation 


AN AUTOMATED sand-reclamation system has been 
installed at Empire Steel Castings, Inc., Reading, Pa. 

The sand-treating and handling system is designed to 
minimize the human-error factor involved in securin 
uniform and consistent sand make-up for cores a 
molds as well as reduction of handling costs, physical 
labor, and dust concentration. 

The system combines a cooling cascade with special 
dust control, a high-speed sand-mixing machine, and a 
dry-type sand reclaimer which greatly reduces the 
amount of new-sand requirements. A completely auto- 
matic control system maintains sand levels at moldin 
stations, and the setting of plows, secures the proper | 
formula and mix, and transfers sand to individual hop- 
pers as required. Only one man is required to supervise 
the controls and prepare the special mixes for the core 
room. It is estimated that, in addition to providing for 
superior casting quality and improved sand control, the 
savings created by the new system will result in a three- 
year payoff. Sand use, for example, has been cut to less 
than a third of previous requirements. 


Fuel-Cell Power Plant 


A new type of fuel cell, whose details were previously 
classified, has been disclosed by The M. W. Kellogg 
Company, New York, a subsidiary of Pullman, Inc. 
It operates on a mercury amalgam of sodium, oxygen, and 
water and develops twice the voltage of hydrogen cells. 
Plant volume is sharply decreased, as fewer cells are 
required for a sizable power plant, and storage require- 
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A new type of fuel cell, previously classified, operates on a mercury amalgam of sodium, oxygen, and water and 
develops twice the voltage of hydrogen cells. A prototype Naval power plant will be based on it which will produce 


fuel-cell power in relatively large quantities. 


ments for sodium are considerably less than those for 
hydrogen. 

The prototype will develop about 100 hp or 75 kw. 
Together with fuel-storage space; it will be about 15 
times lighter than the standard electric batteries now in 
use, an will weigh between 2 and 3 lb per kwhr of 

n this as in other fuel cells, the energ from a chemical 
reaction is converted directly to electrical energy rather 
than mpage | as heat, with energy-conversion effi- 
ciencies as high as 60 per cent. The basic reaction can 


be expressed 
4Na + O, + —> 4NaOH energy 


The direct application of this reaction has been com- 
plicated by the great reactivity of sodium. An attempt 
to use a pure sodium electrode in an aqueous electrolyte 
would clearly lead to an explosive reaction. A dilute 
solution, or amalgam, of sodium in mercury is used as 
the electrode. The direct reaction of sodium with water 
is suppressed in the amalgam, while the sodium is made 
available for electrochemical use. 

The dilute sodium amalgam (a liquid with physical 
es eaceag similar to mercury) is supplied to the cell, 
orming a thin flowing film on the surface of a steel plate. 
This film forms the anode of the cell. A portion of the 
sodium is stripped from the film; depleted amalgam falls 
to the bottom of the cell and is removed. 

Oxygen gas is supplied to a hollow cathode, one sur- 
face of which is a specially formed porous plate of sin- 
tered metal or carbon. The space between the electrodes 
is filled with electrolyte (an aqueous solution of hydrox- 
ide). 

Electrical power is drawn from the cell by external 
connections to the amalgam anode and the oxygen 
cathode. 

At the amalgam anode the reaction is 


4N ng) —> 4Nat + 4 electrons 
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The sodium ions travel into the electrolyte, while 
the electrons from the anode travel through the external 
electrical circuit to the cathode where they react as 
follows: 


4 electrons + + 40H 


That is, electric current from the external circuit com- 
bines with supplied oxygen plus water from the electro- 
lyte to form hydroxyl ions in the electrolyte. There 
the sodium and hydroxy] ions form an ionic solution of 
sodium hydroxide: 


4Na* + 40H —> 4NaOH 


As the process continues, electrical energy is generated 
through the external circuit, sodium and oxygen are 
consumed, and caustic is generated in the electrolyte, 
which becomes increasingly concentrated. 

The design of a satisfactory cell is only a small part of 
the problem of developing a fuel-cell power plant. A 
complete plant must inctole not only a system of chemi- 
cal supply but means of controlling amalgam and elec- 
trolyte concentration, together with sensing, circulation, 
and heat-transfer apparatus, the last to remove heat 
generated in the cells. To produce a satisfactorily high 
voltage, a number of cells must be connected in series. 
The power plant thus represents a chemical process plant 
in miniature. To be successful in most applications, 
these circulation and control functions must be simpli- 
fied, condensed, and engineered into an integrated de- 
sign, as has been done so successfully in the design of 
internal-combustion engines. Depleted amalgam must 
also be processed. 

Kellogg has received a $764,000 contract with the 
Navy's Bureau of Ships to design and test a complete 
power plant, a prototype of a Naval power plant. This 
will represent one of the first large applications of the 
fuel-cell principle to specific power and service require- 
ments. 
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Keeping Lotteries ‘‘Straight’’ 


random distribution of numbers’’ is guar- 
anteed by a lottery machine designed by the Central 
Institute of Industrial Research, Blindern, Norway. 
As reported in Product Engineering, November 7, 1960, 
‘“cheating’’ or uneven performance is prevented by hav- 
ing: (4) All numbers engraved in random order on the 
periphery of the wheels; (b) individual wheels mounted 
on a common shaft driven by an electric motor, but 
started at different moments by providing for unequal 
adjustment of the friction couplings; (¢) stopping wheels 
individually by operating a Cae button that acts on 
one at a time. 

When all the wheels have stopped, a shutter is opened 
by pulling a handle, and the lucky number can be read. 
Then the release knob starts the process over again. 
Operation takes only 2 sec (plus pal se time); and the 
machine can be arranged to project the numbers on a 
screen or to operate by remote control. 


Latest in ‘“‘White Rooms” 


At New Departure’s plant in Sandusky, Ohio, a new 
ultraclean ‘‘white room'’—-a room designed to prevent 
dirt and dust from getting to high-precision parts— 
has been designed to provide the finest possible en- 
vironment for the at 5 and testing of superprecision 
miniature bearings. 

The company ( a division of General Motors) has been 
developing the white-room idea (see also MECHANICAL 
ENGINEERING, January, 1959, p. 52) since 1935 when it 
built its first, and probably the industry's first, at 
Meriden, Conn. 

In its evolution, the white room has come from a 
simple, air-conditioned room, pressurized so that all air- 


flow would be outward, to the present highly so- 
phisticated enclosure which, in some respects, far exceeds 
surgical cleanliness. 

Air is taken from the room and filtered for a */jo- 
micron maximum dust particle. 

.The only perpendicular or right-angle intersections of 


surfaces are at door jambs and headers. Ceilings and 
floor surfaces are coved into walls and partitions on 
sweeping radil. 

All vertical walls are stainless steel or plate glass. 
All steel is copper-wire grounded to discourage static. 
Copper grounding is concealed behind streamlined 
stainless moldings. 

All vertical walls and partitions ‘‘lean’’ into the 
clean areas at approximately 3 deg off plumb, to deter 
adhesion of precipitating dust particles and to deflect 
glare. 

Even screwheads, potential resting places for dust, 
are covered with stainless buttons that streamline them 
into flat surfaces. 

Plastic metal, hard enough to require filing or grinding 
to get smooth, is flowed into all crevices. 

Lighting at work level is maintained in excess of 
200 foot-candles, diffused through plastic, prismatic 
lenses to eliminate glare. 

As far as possible, all wiring, light bulbs, and tubing 
can be serviced and replaced from outside the glass 
enclosure. 

Temperature is held to + 1 F and relative humidity to 
between 30 and 40 per cent. A complete air change is 
made every 3 min. 
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Lightweight urethane-foam_ insulation 
panels with plywood facing are inter- 
locking and require no bolts, braces, or 
other support 


Materials Briefs 


> Prefabricated Insulating Panels for Trucks 

AN INSULATION panel made by Urefoam Corporation, 
Camden, N. J., from rigid foamed polyurethane has a 
waterproofed plywood face and an aluminum-foil back. 
The panel is constructed to be interlocking for airtight 
construction and has shiplap joints which provide 6 in. 
of sealing surface between each panel. The urethane 
foam is Armstrong Cork Company's Expandofoam. The 
panels are “‘floated"’ into place without bolts, braces, or 
any other heat conductor running from the outer frame 
through the insulation. Waterproof mastic is used at 
the joints. Panels can be cut with an ordinary saw. 


> Aluminum Alloys With 50,000-Psi Ultimate Tensile Strength 

Aluminum 21 per cent silicon alloys with ultimate 
tensile strengths approaching 50,000 psi and potential 
for automotive-engine-block and cylinder-head castings 
were described at a recent symposium sponsored by AIME 
at the 42nd National Metal Congress. 

Developed by the Ford Motor Company, the new 
alloys have unprecedented mechanical properties, par- 
ticularly for high-silicon alloys, which are higher than 
those of commercial automotive-casting or heavy-duty 
piston alloys currently in use. In addition to their high 
strength, they have excellent hardness, impact, and anti- 
friction properties, low density, and lowered thermal- 
expansion coefficients. 

Alloys of similar composition have been used for pistons 
in Europe for some time, but their poor foundry charac- 
teristics, excessive variation in properties, and poor 
machineability have caused them to be generally neg- 
lected in this country. 

To achieve the superior properties demonstrated by the 
Ford metallurgists, the alloys have teen modified to 
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produce a material with the finest possible microstruc- 
ture. From the foundryman’s point of view, the alloys 
possess the advantage of little or no loss in refinement 
during remelting, superheating, or holding at elevated 
temperatures. 

The alloys have been studied in sand-cast, chillcast, 
and permanent-mold specimens with results which sug- 
gest their ultimate use for liner-free engine-block castings. 


> USS T-1 Type A Steel 

Significant savings in the fabrication of stronger, 
lighter steel structures and equipment are promised by a 
new, low-cost iemeimensiaail alloy steel announced by 
U. S. Steel Corporation. 

Designated as USS T-1 Type A steel, the new alloy is 
available in quenched-and-tempered plates and bars 
ranging from */,¢ to 1-in-thick inclusive. 

In this thickness range, it has the same 100,000-psi 
minimum yield strength, the same degree of toughness, 
weldability, and resistance to impact and abrasion as 
USS T-1. But USS T-1 Type A steel costs significantly 
less because of differences in chemical composition. 

The new alloy is expected to bring immediate savings 
in such uses as bridges, buildings, earth-moving and 
mining equipment, truck frames and bodies, a oil- 
field rigs. 

Plates of USS T-1 Type A steel are available in all the 
widths, lengths, and qualities (including flange, firebox, 
and aircraft) currently furnished in USS T-1 steel. 

If extra hardness is needed, USS T-1 Type A can be 
furnished to a minimum Brinell hardness of 321. 


> Device Minimizes Corrosion in Condensate Piping 

Savings approaching $5 million a year are reported by 
Federal defense agencies using a simple device para 
by the Bureau of Mines to warn of corrosion in steam- 
condensate piping at Government heating and power 
plants. 

The corrosion detector is a series of metal rings fitted 
into a machined pipe nipple, which is inserted in a steam- 
condensate line so the rings are exposed to water the line 
carries. Examination of the rings after exposure enables 
technologists to determine the cause of any corrosion 
found, and to prescribe improved logists to determine the 
cause of any corrosion found, and to prescribe improved 
practices or water-treatment procedures that minimize 
damage to condensate piping. 


A complete and 
inseparable metalliur- 
gical bond of high 
strength is formed 
between two types of 
steel to form a corrosion- 
resistant composite 
tubing with increased 
thermal conductivity 
and decreased thermal 
expansion. Itis 
produced bya 
combination of the 
Ulam Process for 
cladding metals and a 
hot-extrusion process 
for transforming 

billets to tubing. 
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> Welded Hydraulic-Line Tubing 

A line of Lectrosonic cold-drawn welded carbon-steel 
tubing, claimed to be ‘‘equal or superior’’ to the seamless 
carbon-steel tubing conventionally used, has been placed 
on the market by The Babcock & Wilcox Company. 
It is fully tested and approved for hydraulic-line use by 
machine-tool producers. The tubing permits savings of 
up to 35 per cent in materials costs. 

The Joint Industry Conference, JIC, adopted new hy- 
draulic standards for industrial equipment in April, 1959, 
which included specifications re welded carbon-steel 
tubing for the first time. This makes optional the use of 
welded hydraulic tubing as an alternate for more ex- 
pensive seamless tubing. 

B & W will triple production of cold-drawn tubing at 
the company’s Keystone plant in Alliance, Ohio. In 
addition to the manufacture of welded hydraulic-line 
tubing, the new facilities produce ‘‘smooth-ID"’ cylinder 
tubing and heat-exchanger tubing. 

Babcock & Wilcox electric-resistance-welded hy- 
raulic-line tubing will be marketed under the company’s 
Lectrosonic trade name. 


>» Composite Tubing Provides Corrosion Resistance 
Allegheny Ludlum Steel Corporation, Pittsburgh, Pa., 
is producing composite tubing for Standard Pressed Steel 
Company of Jenkintown, Pa., which has an inside lining 
of corrosion-resistant stainless steel on a carbon-steel 


outer casing. 

It is neta AT by a method which combines the Ulam 
process for cladding metals and a hot-extrusion process for 
transforming billets to tubing. Tests show that a com- 
plete and inseparable metallurgical bond of high strength 
is formed between the two types of steel. 

Made for a nuclear-reactor application, the stainless- 
steel interior of the tubing carries coolant while the car- 
bon-steel exterior is exposed to normal atmospheric 
conditions and also permits a strong weld of the tubing 
to the reactor structure. 

The corrosion resistance is increased by cathodic-type 
protection resulting from the metal combination. The 
metallurgical bond eliminates any possibility of a cor- 
rosive medium seeping between the liner and the outside 
carbon steel. 

The increased thermal conductivity and decreased 
thermal expansion of the composite tubing give added 
assurance of corrosion resistance. 
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Nuclear Program for N. Y. State 


AN INTENSIVE program looking toward the develop- 
ment, design, i construction of a large economically 
competitive 300,000 to 500,000-kw nuclear power station 
has been announced by seven investor-owned electric 
companies serving New York State. 

A nonprofit corporation has been formed, to be known 
as Empire State Atomic Development Associates, Inc., 
ESADA, which will investigate advanced concepts of 
two types of nuclear power plants that show marked 
promise of achieving lower cost than coal, oil, or gas. 
ESADA has contracted separately with the General 
Electric Company and General Atomic Division of 
General Dynamics Corporation to conduct an initial 
development program totaling more than $20 million. 
The utilities, through ESADA, will contribute more than 
$10 million of this. 

General Electric will design and construct a reactor of 
about 15,000 tkw (5000 ekw) at its Vallecitos Atomic 
Laboratory. This test facility will be operated to 
demonstrate technical feasibility and the improved 
economics of nuclear superheat for ultimate application 
to large-scale power plants. General Electric is now 
doing extensive work on nuclear superheat in co-opera- 
tion with the Atomic Energy Commission. 

General Atomic will proceed with development work 
aimed at a complete high-temperature, gas-cooled-reactor 
power plant of 300,000 to 500,000 ekw which will pro- 
duce steam suitable for use in modern high-efficiency 
turbines. General Atomic is particularly fitted for this 
work because it has conceived and is developing the 
40,000-kw prototype high-temperature, gas-cooicd reac- 
tor to be completed at Peach Bottom, Pa., in 1963. 

The ESADA program was initiated by a state-wide 
utility company planning and study group, which was 
organized 15 months ago by the same seven utilities. 
Called Empire State Utilities Power Resources Asso- 
ciates, ESUPRA, it will plan ways of meeting the state's 
future electrical needs at the lowest possible cost. 


A Y-shaped structural 
section has been designed 
specially for use in 

an aluminum transmis- 
sion tower. The all-bolted 
construction is the most 
economical confirugation 
that could be 

engineered in aluminum 
for extra-high-voltage 
power transmission. 

The 105-ft-high towers are 
part of the General 
Electric 
Project EHV. 


_ A high-temperature 
gas-cooled nuclear power 
plant in the 

300,000 to 500,000-kw 

size range is one goal of 
an intensive 
development, design, and 
construction program 
jointly sponsored by seven 
N. Y. State utilities. 
Competitive cost 

with fossil fuel plants 

will be another goal. 


Niagara Mohawk, Long Island Lighting, New York 
State Electric and Gas, Consolidated Edison, Rochester 
Gas and Electric, Orange and Rockland Utilities, and 
Central Hudson Gas and Electric are the participating 
utilities. 

The ESADA project is in addition to an already sub- 
stantial investment by New York State utility companies 
in other atomic projects which employ various reactor 
types. Consolidated Edison is completing a $100- 
million pressurized-water plant at Indian Point, N. Y. 

Niagara Mohawk, New York State Electric and Gas, 
and Rochester Gas and Electric are among the 53 member 
companies of High Temperature Reactor Development 
Associates, Inc., which is building the Peach Bottom 
prototype plant. 

All of the ESUPRA companies, except Orange and 
Rockland, are members of one of the two companies en- 
gaged in the engineering design or construction of the 
Enrico Fermi Fast Breeder reactor. 


Aluminum Tower for EHV 


A all-aluminum electrical power-transmission 
tower has been designed and built by Aluminum Com- 
pany of America for General Electric Company's Project 
EHV, Extra High Voltage, prototype 750-kv transmis- 
sion system, being built near Pittsfield, Mass. 

The 105-ft-high, bolted structure, which represents an 
optimum design for aluminum, utilizes three types of 
extruded-aluminum structural shapes, each in a range of 
sizes. In addition to tubular sections used for com- 
pressor members of the web system, and angles used for 
tension members, there is a unique, specially designed 
Y-shape for legs and crossarms. 

The tower weighs about 15,000 Ib in contrast to 40,000 
Ib for a comparable high-strength steel tower. All of 
the tower's structural members were extruded from 
6061-T6 aluminum alloy and the bolts are 7/s-in. 2024. 
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Nuclear Briefs 


» GCRE Operates at Design Power With New Core 

Tue Atomic Energy Commission's Gas-Cooled Reactor 
Experiment at the National Reactor Testing Station in 
Idaho was operated with a second core at design power of 
2000 tkw. The new smaller and lighter core is a step 
toward the development of the ML-1 prototype mobile, 
gas-cooled nuclear power plant for the Department of 
Defense. Containing pin-type fuel elements, it is the 
first model of the type which will permit the ML-1 to 
produce 300 to 500 kw of electricity for a full year. 


> “Coated-Particle” Nuclear Fuel 

Battelle Memorial Institute, Columbus, Ohio, has 
been assigned the task of conducting a three-year research 
program on the ‘‘coated-particle nuclear fuel concept,” 
under an existing AEC contract. The objective of this 
extensive program is to develop coated particles with 
high-temperature properties, fission-product retention 
capability, and good neutron economy. This program 
will provide much of the fundamental information re- 
quired in support of the over-all Commission effort on 
coated particles. 

In the coated-particle process, small grains of the 
fissionable nuclear fuel compound—comparable in size 
to common table salt—are coated individually with a 
dense, refractory material that will both protect the fuel 
from damage by chemical reaction at the high tempera- 
tures of the nuclear reactor and prevent escape of the 
troublesome radioactive by-products formed in the fuel 
by the fission process. Both carbon and alumina coat- 
ings have wake well in early tests conducted at Bat- 
telle in work related to the pebble-bed-reactor concept. 
After coating, the fuel particles are evenly dispersed, like 
gravel in concrete, in a material, such as graphite, which 
can be conveniently shaped into reactor fuel elements by 
mass-production methods. Such a fuel appears par- 
ticularly attractive for high-temperature operation be- 
cause only nonmetallic refractory materials are utilized. 
In contrast, presently used fuel elements are temperature 
limited by metallic cladding. In addition, good neutron 
economy can be expected from coated-particle fuels. 

Because there is considerable industrial interest in the 
coated-particle nuclear fuel concept, the program also 
provides for the evaluation and testing of commercially 
produced coated particles. Interested manufacturers 
should contact Dr. R. W. Dayton, Assoc. Mem. ASME, 
at Battelle Memorial Institute, for information about this 
evaluation program. 


> First ‘‘Enterprise’’ Reactor Achieves Criticality 

The first of the eight nuclear reactors aboard the USS 
Enterprise, under construction at Newport News, Va., 
achieved criticality December 2, on the 18th anniversary 
of the first nuclear chain reaction under the direction of 
the late Enrico Fermi. 


Fuel Shipment Begins for ‘“‘NS Savannah” 

The initial shipment has been made of $9-million 
worth of nuclear fuel elements for the NS Savannah 
whose nuclear-propulsion system was designed and manvu- 
factured by The Babcock & Wilcox Company. 

In all, there will be 36 fuel elements. Four will be 
“*spares,’’ while 32 will be assembled in the reactor core. 
Each element weighs 760 Ib, is 92 in. long and 8.5 in sq, 
and contains 164 '/s-in-diam stainless-steel tubes filled 
with nuclear fuel in pellet form. 
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There will be 682,200 uranium-oxide pellets bearing 
15,620 lb of U235 and U238. When 1.2 per cent of U235, 
the fissionable isotope, has been consumed, replacement 
of the core will be necessary. In effect, the Savannah 
will travel on approximately two fuel pellets per mile 
with a 350,000-mile cruising radius between Fielin ; 
This will immeasurably increase the flexibility of the 
ship's sailing schedules. 


> U. K. Nuclear Stations Competitive When Completed? 

The nuclear power stations now being ordered in 
England should generate electricity in about five years 
at costs not more than 10 per cent above those for new 
conventionally fueled power stations at today's prices for 
coal and oil. 

J. V. Dunworth, representing the United Kingdom in 
the round table on the development of nuclear power at 
the General Conference of the International Atomic 
Energy Agency in Vienna, Austria, in September, 1960, 
stated that, ‘‘It needs only a 15 per cent rise in oil or coal 
prices in real terms to offset this difference. This in- 
crease could well occur while the nuclear power stations 
now being ordered are actually being built." 


> 15-Emw BWR at Kahl, West Germany 

West Germany's first nuclear power plant, at Kahl 
near Frankfurt, the 15-emw indirect-cycle boiling-water 
reactor supplied by the General Electric Company, 
went critical in November, 1960. It is the first U. S. re- 
actor supplied to a foreign utility to achieve criticality, 
according to the December, 1960, Forum Memo of the 
Atomic Industrial Forum, Inc. It will be operated by 
an organization owned jointly by two German utilities 
and formed for this purpose. 


> 35 Million C Achieved in Fusion Experiments 

A deuterium plasma has been confined for '/ i000 sec 
at 35 million in fusion research at the Lawrence 
Radiation Laboratory, Livermore, Calif. According to 
the December, 1960, Forum Memo of the Atomic Industrial 
Forum, Inc., the feat was achieved in a new multistage 
Magnetic-compression mirror machine, producing neu- 
trons of thermonuclear origin. A third compression 
stage will be added to the present two-stage device, in 
hope of reaching higher temperatures and longer con- 
finement times. 


> 580-Emw Sizewell Plant, Britain’s Largest 

The Central Electricity Generating Board has awarded 
the contract for a $154-million two-reactor, 580-emw 
nuclear plant to the consortium made up of English 
Electric, Babcock & Wilcox, and Taylor Woodrow. 
The gas-cooled plant will use magnox-clad fuel elements 
and natural uranium. 

According to the December, 1960, Forum Memo of the 
Atomic Industrial Forum, Inc., Sizewell, on the North 
Sea Coast in Suffolk, is the seventh nuclear plant in the 
current British civilian electric-power program. It will 
bring the total nuclear contribution to the British grid 
to over 3000 mw, about '/j of the U. K. total electric 
generating capacity of 30,000 emw. Britain's two plu- 
tonium-and-electricity plants—Calder Hall and Chapel 
Cross—contribute an additional 300-mw. 

An economy over previous construction costs will be 
achieved by having both of the reactors in one building 
with common fuel-transfer and reactor-servicing ma- 
chines. 
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1 Life-Support System. This rubberized, air-conditioned suit protects 
its wearer against hostile environments including, with modifications, the 
rigors of outer space. The Garrett Corporation’s AiResearch Manufactur- 
ing Division of Los Angeles designed the light, efficient, self-contained 
environmental-control system for loading missile fuels (toxic fumes). 
Good, also, for fire fighting and rescue, and for mining. 

2 Well Screen. Stainless-steel plate, with punched slots resembling 
louvers, has been rolled into cylinders to provide screening for the largest 
well in New England, providing 5,000,000 gal of water per day. The steel: 
Allegheny Ludium’s type 304 stainless steel, */\,-in. plate, punched by 
National Perforating Corporation, Clinton, Mass. Six 5-ft sections, bolted 
together, were lowered to the bottom of the 72-ft well. 


3 Plastic Exhaust System. This 125-ft exhaust system for use in the steel 
industry is possibly the world’s largest single plastics installation. Corro- 
sion Treatment Corporation of Byesville, Ohio, built two of these systems 
for a major steel company to remove corrosive fumes from its zinc and 
tin-plating lines. Seiberling Rubber Company Plastics Division supplied 
1/,in. corrosion-resistant plastic sheet. 

4 Historic Tractor. This is Allis-Chalmers’ research tractor that was pic- 
tured on Mechanical Engineering’s cover for December, 1959, the first 
vehicle powered by self-contained fuel cells—now presented to the Smith- 
sonian Institution. Left to right: Will Mitchell, Jr., of Allis-Chalmers Re- 
search; E. C. Kendall, an Associate Curator of the Museum; and F. A. 
Taylor, Director of the Smithsonian Museum of History and Technology. 


5 Ultrasonic Micrometer. A caliper attachment equips this ‘‘Sonoray”’ 
ultrasonic flaw detector (made by Branson Instruments, Inc., of Stam- 
ford, Conn.) to measure thickness of metals and plastics, from one side, 
to accuracies within +0.010 in. The new accessory determines thickness 
without calculations or interpolation, and also permits accurate location 
of discontinuities, voids, slag inclusions, and severe porosity. 

6 Microphotography in 3-D. Do you make parts in which the surface is 
critical? From Graflex, Inc., of Rochester, N. Y., comes this 35-mm stereo 
camera adapted to a stereoscopic microscope made by American Optical 
Company. The girl is focusing the microscope on the part (first one lens, 
then the other); then she will swing the camera into position—and click! 
A permanent 3-D record of the quality of the surface. 


Plasma Guns. The arc-plasma 
technique produces extreme high temperatures. 
These guns, by Plasmadyne Corporation of Santa Ana, 
Calif., are used in welding or cutting high-melting-point 
materials, coating surfaces, studying 

ablation. The new, small one on 

the right is for use in coating 

surfaces previously 

inaccessible. 
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More Nuclear Power for Britain 


Tue sixth in the series of nuclear power stations 
authorized for the Central Electricity Generating Board, 
which is responsible for Britain's public electricity sup- 
ply, is to be built at Sizewell, Essex, on the east coast. 
It will have a capacity of about 580 mw (780,000 hp). 
Its two reactors are scheduled to come into operation in 
1965 and 1966; they will be of the CO:-cooled graphite- 
moderated type, using natural uranium as fuel as are 
the other stations built for the Board. The plant 
will be notably compact, as the two reactors will be 
housed in the same building; in fact, it will produce 
nearly four times as much electrical power as the two 
pioneer Calder Hall stations together, while occupying 
only about one third of their area. The value of the 
contract will be about $154 million. It is to be carried 
out by the consortium known as the English Electric— 
Babcock & Wilcox—Taylor Woodrow Atomic Power 
Group. 


Sinter Plant for Norwegian Iron Ore 


Tue Workington Iron and Steel Company's blast 
furnaces at Workington, Cumberland, England, have 
been operating on sintered-ore concentrates for some 17 
years to the extent of 6000 tons of sinter per week. 
This quantity not being sufficient for future needs, a new 
sinter plant costing $7 million has been constructed and 
(being designed to use Norwegian ore) has recently been 
formally inaugurated by Crown Prince Harald of Nor- 
way. The ore, which has been found particularly 
suitable for the acid Bessemer process employed at 
Workington, is mined in open-cast workings by the 
Sydvaranger Company at Kirkenes, in the north of 
Norway, and is shipped direct to Workington in the 
form of a powdered concentrate containing about 65 
per cent of iron. It will represent about the same per- 
centage of the total ore consumption. The balance 
comes partly from other overseas sources and from the 
company's own hematite mines in Cumberland. 

The imported ore is taken by rail wagons to a store 
holding 44,000 tons, of which 16,500 tons will be the 
Sydvaranger fines. The sinter materials are fed onto a 
belt by rotary feeder tables of 9 ft diam; thence to a twin 
paddle rotary mixer of 200 tons per hour capacity; 
and so by conveyer to a surge hopper. From there the 
mixture passes under control to a pelletizing drum, where 


Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England. 
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the final mix is made and the water content adjusted as 
necessary. By feeding the mix in pellet form, the 
permeability of the sinter bed is increased and a faster 
rate of sintering becomes possible. The Head Wrightson/ 
McKee single-strand continuous sintering machine, to 
which the pellets are transferred by a me Hoc feeder, 
is 6 ft wide and 180 ft long, with an effective grate area 
of 1008 sq ft. The strand speed is variable between 45 
and 170 fpm. The mix is ignited by an automatically 
regulated mixture of blast-furnace gas and coke-oven 
gas with combustion air under an ignition hood 6 ft 2 in. 
long and 7 ft 8 in. wide. Normal operation is with a 
ratio of seven parts of blast-furnace gas to one of coke- 
oven gas, but the design permits running on other ratios 
or with up to 100 per cent of either gas if required. 
There are 28 wind boxes, and the air blower delivers 
2500 cub ft/min at 12 in. wg. Gas from the wind boxes 
is collected in a straight dust-collector wind main of in- 
creasing cross section. 

The sinter is discharged to a breaker with knives spaced 
at 6 in., and thence to a Schenck vibrating screen. A 
variable-speed feeder passes oversized lumps to a Lurgi- 
Frodingham circular cooler with a capacity of 100 tons 
per hr, which cools them from 850 to 100C. They then 

o into a hopper and are conveyed to a second screen to 
be separated into two size ranges before being taken by a 
transfer car to the furnace bunkers. Undersized sinter 
also is sorted into two 50-ton bunkers according to size 
above or below */s in. If larger than that size, it is fed 
back to the sintering strand as bedding material; if 
smaller, to the return fines storage bins. Four Buell 
extraction systems collect the dust from various points 
in the plant and return it to the primary mixing mill. 
At full output, the plant will produce 12,500 tons of 
self-fluxing sinter per week. 


Operator adjusts ore feed at ‘‘Focus’’ Sinter ‘Plant in Cumberland, 
England. Raw feed gathering belt and storage bins are shown. 
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Giant Reflector for East Germany 


A.tuouGs, so far as the Western world is concerned, 
the head office of the famous German optical firm of Carl 
Zeiss is now at Oberkochen, in Wiirttemburg, the 
original factory at Jena still maintains its traditions of 
fine craftsmanship, under the modified title of VEB 
Carl Zeiss JENA. It has recently completed for the 
new Tautenberg Observatory, near Jena, which is under 
the direction of the Academy of Sciences, Berlin, a 
reflecting telescope of exceptional size and novel design, 
said to be the first of its kind. With its 2-m (6ft 
6*/,-in.) reflector, it is one of the largest in the world and 
at present is the largest in Europe, though one of 2.6 m 
is under construction in the USSR. 

For examining wide arcs of the firmament, a photo- 
graphic system on the Schmidt principle is employed, 
with a focal length of 4 m and an aperture ratio of 1:3, 
and taking plates 24 cm (9.45 in.) square. The 2-m 
spherical main mirror is then used in conjunction with a 
correction plate 1.34m diam. For the individual exami- 
nation of celestial objects the quasi-Cassegrain system is 
used. With the main mirror in conjunction with a 
hyperdeformed convex countermirror 400 mm diam, 
this gives a focal length of 20 m (65.6 ft). This system 
will be used for photoelectric photometry and spectrog- 
raphy. For work requiring instruments of the highest 
sensitivity (for example, spectrographs) 
a quasi-Coudé system will be employed, giving a focal 
length of 92 m. 

The tube of the telescope is 10 m long and of square 
section and is carried in a fork-type mounting of the 
equatorial type. As the moving parts weigh some 65,000 
kg (about 64 long tons) and the whole must follow the 
stars with the precision of an astronomical clock, the 
rotating structure is mounted on hydraulic thrust bear- 
ings and moves on a film of oil 0.05 mm thick. It is 
revolved through the medium of a precision wormwheel 
2.16 m (7 ft 1 in.) diam, the teeth of which are accurate 
within less than half a second of arc. The tube, which 
weighs 26,000 kg (about 26'/» tons), is actuated elec- 
trically in the declination plane. Its motion is trans- 
mitted to a central switchboard and several branch 
switchboards, whence it can be adjusted to the co-ordi- 
nates of the object under observation. There is auto- 
matic compensation for varying temperature conditions. 
The main mirror, weighing 2370 kg (about 2'/, tons), 
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Reflecting telescope for Tautenberg Observatory, East Germany, left, 
and its giant reflector, below, one of the world’s largest. 


the correction plate, which is 38 mm thick, and the 
various auxiliary mirrors were cast by the VEB Jenaer 
Glaswerk. The Cassegrain and Coudé countermirrors 
differ from the form of a true sphere by no more than 
0.05 mm. The spectrographs will produce stellar spec- 
tra of a maximum length of 1500 mm (4 ft ll in.). The 
complete equipment will be housed in a dome 20 m 
(65 ft 6 in.) diam and weighing 175 tons, specially in- 
sulated to maintain the night temperature throughout 
the daylight hours, irrespective of sunshine. 


Cleaning Oil Tankers 


WiruIn quite recent years the River Mersey has become 
one of Britain's most important oil ports, and within the 
past year its resources have been increased by the pro- 
vision of two new discharging berths, each — of 
taking a tanker of 65,000 tons deadweight. itherto, 
however, there have been no facilities available to them 
for cleaning their tanks after discharging. To meet the 
requirements of the International Convention on Pollu- 
tion of the Sea by Oil, of 1954, and the Oil in Navigable 
Waters Act passed by the British Parliament in the fol- 
lowing year, they have had to go far out into the At- 
lantic to the west of Ireland to clean. To meet the need 
for tank-cleaning facilities a new company, Mersey 
Tanker Services Ltd., formed jointly by Commas Laird 
& Co. (Shipbuilders & Engineers) Ltd., of Birkenhead, 
and the neighboring ship-repairing firm of Grayson, 
Rollo & Clover Docks Ltd., have provided a depot where 
a ship can lie at a jetty to wash out her tanks and can 
then discharge the oily water to shore storage tanks for 
separation. The jetty, 550 ft long, can accommodate a 
vessel of 75,000 tons deadweight at light draught and is 
accessible at any state of the tide. It is connected to the 
shore by a 1400-ft pier, which supports a 12-in. ballast- 
ae a 7-in. tank washing line, a 2'/s-in. com- 
pressed air line, a 2-in. fresh water supply line, and an 
8-in. salt-water supply line. At the yom end are two 
oil separators with a combined capacity of 900 tons per 
hr, two separated-oil tanks holding 240 tons each, a 700- 
ton “‘dry’’ oil tank, and two tanks for oily ballast water, 
each to hold 1500 tons. Also provided are a salt-water 
detergent tank, a fresh-water tank for ships’ supplies, 
and an oil-extraction unit for the removal of oil from 
sludge. On the jetty are stores, rescue and fire-fighting 
equipment, and electric switchrooms to control the 
electricity supply from a substation adjoining the boiler- 
house and pump house at the shore end. 
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Boiler Feedwater Studies 


Evaluation of Steam Washers in Power- 
Plant Boilers. .60—WA-213...By H. A. 
Klein, Combustion Engineering, Inc., 
Kreisinger Development Laboratory, Chat- 
tanooga, Tenn. 1960 ASME Winter Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Engng. for Power; 
available to Oct. 1, 1961). 


A research program was undertaken to 
study the feasibility of employing steam 
washers to control silica deposition in 
high-pressure turbines. Under certain 
laboratory conditions, steam washing 
was found to be effective; however, its 
useful application appears to be limited 
to a very small number of power stations. 
Space limitations in modern boiler drums 
make it difficult to install the bulky 
equipment without interfering with flow 
and distribution through the drum. A 
washer installation can actually be the 
cause of mechanical carry-over. The 
use of high-quality make-up water and 
the prevention of raw-water contamina- 
tion provide a more economical and 
trouble-free solution to the silica prob- 
lem. A steam washer has little practical 
value in plants where good external con- 
trol of silica is practiced. 


Acid Cleaning of Superheaters and Re- 
heaters. .60—WA-219...By William F. Ash- 
ton and Staniey M. Rose, Sumco Engineer- 
ing, Inc., Caldwell, N. J. 1960 ASME 
Winter Annual Meeting paper (in type; 
to be published in Trans. ASME—J. 
Engng. for Power; available to Oct. 1, 
1961). 


From the time that solvent cleaning 
proved to be an effective and economical 
method of removing deposits from in- 
ternal boiler heating surfaces, there has 
remained the problem of cleaning any 
unit that contained various parallel 
circuits that are either nondrainable or 
nonventable. The problem of cleaning 
superheater and reheater elements has 
concerned the entire power industry as 
well as the chemical cleaning contractor. 
As steam-generator design advanced, 
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superheaters and reheaters were fabri- 
cated in an all-welded construction, thus 
eliminating any possibility of individual 
flushing of elements. 

The object of this paper is to present 
both laboratory and field experience in 
the chemical cleaning of drainable and 
nondrainable superheaters and reheaters. 

It is limited to the general discussion of 
flow characteristics, types of solvents, 
equipment used, and methods employed, 
with emphasis on actual results obtained 


in the field. 


Vacuum Deaerator Design. .60—WA-214 
...By A. W. Kingsbury and E. L. Phillips, 
The Permutit Company, a Division of 
Pfaudier Permutit, Inc., New York, N. Y. 
1960 ASME Winter Annual Meeting paper 
(in type; to be published in Trans. ASME 
—J. Engng. for Power; available to Oct. 1, 
1961). 

The cold-water vacuum deaerator is 
finding application in the treatment of 
industrial waters containing contaminant 
gases which may interfere with a chemi- 
cal process or be responsible for corrosion. 

A study was made of vacuum desorp- 
tion of oxygen and carbon dioxide from 
water using l-in. Raschig rings in a 
2-ft-diam tower having a maximum 
packing height of 22 ft. The effect of 
various operating variables on the HTU 
Cheight of transfer unit) was investigated 
and data correlated to give a practical 
basis for designing vacuum deaerators. 


Performance of Stainless-Steel Con- 
denser Tubes. .60—WA-217...By Robert 
H. Pell, Monongahela Power Company, 
Fairmont, West Virginia. 1960 ASME 
Winter Annual Meeting paper (in type; 
to be published in Trans. ASME—J. 
Engng. for Power; available to Oct. 1, 
1961). 


In July, 1958, the No. 6 Unit surface 
condenser of the Monongahela Power 
Company, Rivesville Power Station, was 
completely retubed with Type 304 
stainless-steel tubing, replacing 88-10-2 
copper alloy. This condenser now con- 
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tains 9234 welded stainless-steel tubes 
/sin. OD X 26 ft. X 0.028-in. wall. 
The replaced superloy was 16 Bwg witha 
wall thickness of 0.065 in. 

The author reports on the evaluation 
and decision to replace copper-alloy 
condenser tubes with Type 304 stainless 
steel, and the performance during the 
two years since installation. 


Precautions in the Use of Citric Acid for 
Chemical Cleaning. .60—WA-221...By E. 
B. Morris, American Electric Power Serv- 
ice Corporation, New York, N. Y. 1960 
ASME Winter Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Engng. for Power; available to Oct. 1, 
1961). 

Following extensive laboratory in- 
vestigation and pilot-scale testing in 
1956, inhibited citric acid was employed 
for preoperational mill-scale removal 
from the Philo Unit 6  supercritical- 
pressure steam generator. Citric acid 
has since been used three times for opera- 
tional deposit removal from the Philo 
Unit. It was also utilized three con- 
secutive times for the Indiana & Michi- 
gan Electric Company's Breed Plant 
supercritical-pressure steam generator. 
This 450-mw unit was placed in commer- 
cial operation in 1960. 

Since the first use of this acid on a large 
commercial scale in 1956, the interest in 
citric acid has greatly increased, par- 
ticularly where certain specific require- 
ments must be met. Its characteristics 
were especially desirable where austenitic 
alloys were involved in order to avoid 
chloride stress-corrosion cracking. It 
met the conditions found in once-through 
boilers, nondrainable components such 
as reheaters and superheaters, nuclear 
power systems, and piping systcms. 

However, further experience with 
citric acid has demonstrated that two 
adverse conditions can occur. These 
are: 

1 Precipitation of an iron citrate from 
the solvent. 
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2 Formation of a colored colloidal 
iron complex if rinsing and flushing are 


deferred. 


This paper explores these two problems 
and means for their prevention. 


German Development in Acid Cleaning of 
High-Pressure Boilers. .60—WA-227...By 
H.G. Heitmann, Siemens Schuckertwerke, 
AG, Erlangen, Germany. 1960 ASME 
Winter Annual Meeting paper (in type; 
to be published in Trans. ASME—J. 
Engng. for Power; available to Oct. 1, 
1961). 


A new chemical cleaning method for 
power plants, especially for plants with 
forced-circulation boilers, is described. 
In this method chemical cleaning of the 
loop is accomplished by utilizing tem- 
peratures of over 100 C and pH-values 
down to about 4.0. 

The acid dosing—HCl or sulfuric acid 
—takes place in the feedwater discharge 
piping after the boiler feed pump. Be- 
fore the latter, hydrazine is added to 
raise the pH-value to over five in order 
to protect the pump. This serves 
simultaneously as a ‘treatment medium” 
for the acid through the loop. In 
addition, hydrofluoric acid can be added 
to the cleaning solution for the removal 
of silicon, and citric acid for complexing 
with the dissolved iron. The latter 
measure will prevent the reprecipitation 
of dissolved iron. At the time of writing, 
14 Benson boilers, two Sulzer monotube 
boilers, and one drum boiler with the 
associated power-station equipment have 
been chemically cleaned by the method 
developed. These cleanings actually car- 
ried out will be described in part and the 
information derived from them will be 
explained in more detail. 


Chemical Cleaning With Citric-Acid Solu- 
tions. .60—WA-257...By William E. Bell, 
Charles Pfizer and Company, Inc., Brook- 
lyn, N. Y. 1960 ASME Winter Annual 
Meeting paper (multilithographed; availa- 
ble to Oct. 1, 1961). 
Within the past 2 years, many cleaning 
operations with citric-acid-based solu- 
tions have taken place. Most of these 
were preoperational cleaning using in- 
hibited citric. Ammoniated citric-acid 
solutions were seldom used. 

The reactions between citrate ion and 
steel, ferrous ion or ferric ion have not 
been completely described in the tech- 
nical literature, and when these reactions 
each take place at the same time, as dur- 
ing chemical cleaning, control procedures 
and interpretation of results can be most 
difficult. It is a fact that the utility of 
citric acid in chemical cleaning is more 
advanced than the science. 

The differences in the reaction of citric 
acid or ammoniated citric acid with steel 
and iron oxides are discussed. 
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Chemical Cleaning of Controlled-Circula- 
tion Boilers. .60—WA-258...By H. J. 
Vyhnalek, The Cleveland Electric Ilumi- 
nating Company, Cleveland, Ohio. 1960 
ASME Winter Annual Meeting paper 
(multilithographed; available to Oct. 1, 
1961) 


Design of steam-generating equipment 
has taken very diverse courses in the past 
decade. Cyclone furnaces, monotube 
units, and controlled-circulation boilers 
are now quite common in the industry. 
With the introduction of these specific 
designs, manual cleaning is impossible. 
Even standard chemical cleaning pro- 
cedures must be modified to fit the specific 
application. 

While this discussion deals primarily 
with controlled-circulation boilers (those 
which use mechanical pumping within 
the boiler circuit for water distribution), 
characteristics may be recognized that 
can be applied to other high-pressure 
designs. 

Orifices, circulating pumps, and small- 
diameter tubes, common to controlled- 
circulation units, are recognized as im- 
portant factors in setting cleaning speci- 
fications. Procedure modifications and 
additional precautions which help insure 
a satisfactory job with a minimum of 
corrosion are described. 


New Chemical Cleaning Concepts and 
Possible Applications for the Future.. 
60—WA-259...By Charlies M. Loucks, 
Materials and Methods, inc., Westlake, 
Ohio. 1960 ASME Winter Annual Meeting 
paper (multilithographed; available to 
October 1, 1961). 


The future of chemical cleaning is ex- 
plored to stimulate discussion on how 
more technical progress may be motivated 
and what might be accomplished. 
Among the new developments suggested 
are the following: 


1 Boilers will be cleaned with mate- 
rials that will allow the boiler to be 


Process Industries 


Gravity Flow of Bulk Solids. .60—WA-81... 
By Andrew W. Jenike, Mem. ASME, 
Materials Handling Consultant, Salt Lake 
City, Utah. 1960 ASME Winter Annual 
Meeting paper (multilithographed; availa- 
ble to Oct. 1, 1961). 


Every year industry stores and handles 
a greater tonnage of bulk solids, and every 
year more automatic installations are 
put in operation requiring finer adjust- 
ment of the rate of feed into blending and 
processing, closer control of segregation, 
and more certain availability of the de- 
signed live capacity. In most cases 
gravity is relied upon to cause the solids 
to flow in and out of storage, and the 
need for knowledge in the field of gravity 
flow of bulk solids is increasing rapidly. 


fired. Much of the cooling down and 
warming up and filling and emptying 
and blanketing with inert gas and post 
boiling can be eliminated. 

2 Superheaters, reheaters, steam lines, 
and many piping systems and vessels will 
be cleaned with noncondensed or vapor 
phases which offer some very interesting 
engineering properties. 

3 Complete system cleaning with 
materials other than muriatic acid will 
allow operating the system facilities 
without corrosion damage, will reduce 
down time, and keep efficiency up. Cool- 
ing systems will be cleaned without in- 
terrupting plant operations. 

4 Chemical process and refinery equip- 
ment will experience less fouling as more 
attention is given to the technical as- 
pects of fouling and its prevention. 
But once fouled, entire systems will be 
cleaned with organic solvent phases. 


Chemical Cleaning of Preboiler Equip- 
ment. .60—WA-262...By W. B. Willsey, 
Philadelphia Electric Company, Phila- 
delphia, Pa. 1960 ASME Winter Annual 
Meeting paper (multilithographed; availa- 
ble to Oct. 1, 1961). 

Chemical cleaning of new steam 
generators has enjoyed wide acceptance 
for many years. Although there have 
been many approaches to accomplish- 
ment of the deed, the primary purpose has 
been to remove metal oxides and other 
contaminants to insure against subse- 
quent complications that might occur 
should the materials not be removed. 

But cleaning the steam generator alone 
is doing an incomplete job, the next 
logical step being to clean the preboiler 
cycle. 

Reasons for chemically cleaning pre- 
boiler equipment are discussed, as well as 
some of the considerations involved in 
planning such a program. 


Bulk solids comprise a vast array of 
materials from broken rock, raw ores, 
grains to concentrates, chemicals, flour, 
salt, carbon black; they include fibers, 
chips, flakes; they weigh from a few 
pounds to a few hundred pounds per 
cubic foot, and range in particle size 
from yards to microns. Yet the behavior 
of all these materials in, flow channels is 
essentially the same and the theoretical 
principles which are being developed 
seem to apply to all of them. This does 
not mean that there is one universal shape 
of bin or hopper which is best suited to 
all bulk solids, but it does mean that, if 
the flow properties of a bulk solid are 
correctly identified, a suitable storage 
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plant can be designed with a degree of 
certainty of satisfactory operation. 

A procedure is described for the design 
of bins and hoppers for flow of bulk 
solids, such as ores, concentrates, chemi- 
cals, and foods. 


Analyzing the Value in Process Engineer- 
ing Commodities. .60—WA-118...By W. R. 
Campbell, Jr., Mem. ASME, E. |. du Pont 
de Nemours and Company, Inc., Wilming- 
ton, Del. 1960 ASME Winter Annual Meet- 
ing paper (multilithographed; available 
to Oct. 1, 1961). 


Articles expressing concern for the 
rising cost of doing business are featured 
continually in industry and business 
periodicals. The headlines echo in one 
form or another the profit-cost squeeze 
which exists. They are supported by 
discussions of the rising cost of labor, 
research and development programs, and 
purchased commodities. The latter ris- 
ing costs of purchased commodities and, 
in particular, engineering commodities 
are one target for the formal application 
of the technique called ‘‘value analysis”’ 
at the du Pont Company's Engineering 
Test Center. 

Value analysis is defined as a technique 
for establishing the best practical re- 
lationship between required function, 
necessary quality, and the cost of material 
and equipment. 

Descriptions are made of the reasons 
for, and point of application of, the tech- 
nique of value analysis. The program of 
one chemical company directed at the 
process engineering commodities used is 
outlined with examples demonstrating 
the area of coverage and the resulting 
benefits. 


Low-Temperature Refrigeration. .60— 
WA-119...By A. L. Hesselschwerdt, Jr., 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1960 ASME Winter 
Annual Meeting paper (multilithographed; 
available to Oct. 1, 1961). 


The refrigeration capacity of the proc- 
ess industries represents a large portion of 
the world’s refrigerating capacity pres- 
ently in use. Because these industries 
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require low evaporator temperatures, 
with their attendant high horsepower- 
per-ton requirements, and because of the 
necessity of continually rearranging re- 
frigerating equipment to meet new proc- 
ess requirements, it is imperative that the 
variables affecting system performance be 
clearly understood. 

To achieve this end, the paper presents 
a review of the effects of reducing evapo- 
rator temperature upon the coefficient 
of performance, horsepower per ton, and 
system capacity. The analyses are made 
upon both a theoretical and actual basis, 
thereby permitting a comparison of the 
two. In the case of coefficients of per- 
formance this relationship is given in 
terms of adiabatic efficiency, thereby 
supplying actual ratios which can be of 
use in realistic design. 

The various components of the over-all 
volumetric efficiency are discussed and 
the limits for single-stage compression 
are established. Using actual data, it is 
shown that empirical expressions for the 
volumetric efficiency can be developed for 
any combination of refrigerant and com- 
pressor. 


Value Analyzing for Profits. .60—WA- 
129...By Frank Skeans, General Foods 
Corporation, White Plains, N. Y. 1960 
Winter Annual Meeting paper (multi- 
lithographed; available to Oct. 1, 1961). 


The search for additional profits or im- 
provements in the profit structure is the 
continuing objective of any business en- 
terprise. Classically, this effort has 
been confined, for the most part, to im- 
proved sales of existing products, in- 
troduction of new products to exploit 
new markets, improved profit margins 
through the development of more effi- 
cient production processes and techniques, 
and streamlined distribution systems 
which facilitate product distribution at 
lower costs. 

The lowering of product ingredient 
and packaging material costs is also an 
extremely important factor in the im- 
provement of profit margins, but this 


contribution has generally been made in 
a relatively unobtrusive fashion, and, al- 
most defensively, by diligent purchasing 
people saddled with the many pressing 
activities that the demands and func- 
tional requirements of their function im- 
pose. 

A brief review is given of the concept as 
it has developed in the author's com- 
pany, the organizational relationships 
that have been necessary and the evolu- 
tion of value-analysis projects. 


Air Classification and Fine Grinding.. 
60—WA-167...By Wolfgang H. Gellrich, 
Alpine American Corporation, Saxonville, 
Mass. 1960 ASME Winter Annual Meeting 
paper (multilithographed; available to 
Oct. 1, 1961). 


Air classification of fine powders be- 
tween 90 and 3 microns with excellent 
sharpness and efficiency has been obtained 
in modern classifiers, employing the 
principle of spiral classification. The 
spiral air classifiers utilize the physical 
forces of a vortex within a narrow cylin- 
drical classification chamber for an 
extremely accurate separation of finely 
powdered materials into a fine and a 
coarse fraction. The principle and the 
construction of such classifiers and the 
effect of the classification on fine grinding 
are discussed. 


Some Operating Experiences at a Munici- 
pal Refuse Incinerator. .60—WA-235... 
By James D. Paulus and W. M. Harrington, 
Jr., Assoc. Mems. ASME, Requardt and 
Associates, Baltimore, Md. 1960 ASME 
Winter Annual Meeting paper (multi- 
lithographed; available to Oct. 1, 1961). 


Operation of a mixed-refuse incinerator 
produces problems of a nature not nor- 
mally encountered in other methods of 
refuse disposal. The majority of the 
problems are created by the character of 
the refuse being disposed of and the meth- 
ods of operation being utilized. 

In January, 1956, the Bureau of Sanita- 
tion of Baltimore City began operating a 
new 800-ton-per-day-capacity incinerator 
located on U. S. Route 40 at the castern 
boundary of the city. Before this 
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incinerator went into operation, the 
total refuse collected by the city was 
disposed of in a 600-ton-per-day inciner- 
ator and a sanitary land-fill operation. 
The new incinerator replaced the land- 
fill operation which had to be terminated 
owing to the unavailability of additional 
land. 

The new incinerator is a pit-and-crane 
type and consists generally of refuse- 
weighing, dumping, and storage facili- 
ties; electric overhead cranes for trans- 
ferring stored refuse to the furnaces; 
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Steady-State Behavior of Nonlinear 
Dynamic Vibration Absorber. .60—WA-14 
...By W. J. Carter, Mem. ASME, The 
University of Texas, Austin, Tex.; and F.C. 
Liu, Boeing Airplane Company, Seattle, 
Wash. 1960 ASME Winter Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Appi. Mech.; available to Oct. 
1, 1961). 

The Frahm-type dynamic vibration ab- 
sorber is analyzed for the case where both 
main and absorber springs have non- 
linearities of the Duffing type. A one- 
term-approximation solution is assumed 
for the motions of the two masses, and 
the resulting amplitude equation is 
solved using a graphical procedure. It 
is shown that the optimum dynamic- 
vibration-absorber system for variable 
frequency excitation is that which has a 
hardening main spring together with a 
softening absorber spring. 


The Penetration of Hard-Steel Spheres 
Into Plane Metal Surfaces. .60—WA-15... 
By Werner Goldsmith, Mem. ASME, and 
Peter T. Lyman, Assoc. Mem. ASME, 
University of California, Berkeley, Calif. 
1960 ASME Winter Annual Meeting paper 
(in type; to be published in Trans. ASME 
—J. Appl. Mech.; available to Oct. 1, 
1961). 


During the past decade, increasing at- 
tention has been focused on the problems 
attendant to the collision of a projectile 
and a target in the velocity regime where 
penetration of the striker is shallow and, 
while considerable plastic deformation 
at the point of contact exists, pulveriza- 
tion and shattering of both striker and 
target material are absent. 

The experimental investigation re- 
ported in this paper was undertaken to 
determine the force-indentation relations 
governing the contact of hard-steel balls 
and plane surfaces of various metals 
both under static and dynamic condi- 
tions, the latter involving the Hopkin- 
son-bar technique, with maximum elastic 
strain rates of 500 sec™'. Excellent 
correlation was obtained between the 
measured permanent crater diameter at 
the contact point and that calculated 
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four furnaces of four cells each; two 170- 
ft high stacks for dispersement of the 
products of combustion in the atmos- 
phere; and the necessary auxiliary equip- 
ment required for the operation. 

This paper discusses some operating ex- 
periences in order that future designs may 
benefit from the experience gained in the 
operation of a municipal refuse incinera- 
tor. 

The incinerator was designed with the 
co-operation of personnel who had been 
operating the existing one for many years. 


from strain-gage data by means of an 
equation treating the bar as a one-di- 
mensional member. A comparison also 
was effected between the static and dy- 
namic force-indentation curves, the Hertz 
law of contact, and a relation based upon 
the concept of a constant flow pressure in 
the plastic regime. 


A Nondestructive Three-Dimensional 
Strain-Analysis Method. .60—WA-16...By 
A. J. Durelli, Assoc. Mem. ASME, and |. M. 
Daniel, Illinois Institute of Technology, 
Chicago, Ill. 1960 ASME Winter Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Appl. Mech.; available 
to Oct., 1961) 


Three-dimensional stress analysis has 
been approached so far by two methods: 
theory of elasticity and three-dimensional 
photoelasticity. Relatively few prob- 
lems have been solved completely by the 
theory of elasticity. Three-dimensional 
photoelasticity, on the other hand, has 
found widespread application. 

The method of locking-in stresses in 
photoelastic models and analyzing the 
fringe patterns in slices cut from the 
model is a common one and employs 
several techniques. These are the frozen- 
stress method with its ramifications, the 
creeping method, and the curing method. 
All these techniques are destructive in 
that they require slicing of the model. 
A nondestructive photoelastic technique 
is one using scattered light. The photo- 
elastic method in general suffers from the 
limitation that it is not sufficient and 
requires complementary methods for the 
separation of stresses. 

This paper investigates the possibility 
of a new nondestructive and complete 
method of three-dimensional strain and 
stress analysis using the embedded grid. 
The embedded-grid technique as de- 
veloped by one of the authors employs a 
grid of stretched rubber threads em- 
bedded in a model made out of clear 
epoxy resin or urethane rubber. The 
method has been applied successfully in 
two dimensions for both static and 
dynamic loading. 


The experimental technique of the 
embedded grid in  three-dimensiona! 
models is developed and an application to 
the diametrically loaded sphere is shown. 
The results were compared with the- 
oretical and photoelastic solutions availa- 
ble. 


A New Approach to the Analysis of the 
Deflection of Thin Cantilevers..60— 
WA-17...By R. Frisch-Fay, The University 
of New South Wales, Sydney, Australia. 
1960 ASME Winter Annual Meeting paper 
(in type; to be published in Trans. ASME 
—J. Appl. Mech.; available to Oct. 1, 
1961). 


The main difficulty in the analysis of 
nonlinear bending is that the mathe- 
matical part of the problem points to the 
solution of a nonlinear second-order 
differential equation. Since the principle 
of superposition is not applicable, every 
combination of loads must be solved on 
its own. 

To overcome part of these difficulties 
this paper proposes the ‘“‘principle of 
elastic similarity’ instead of the principle 
of superposition. By applying this 
principle a number of cases can be 
reduced to one basic case. This case is 
the vertical bar loaded at the free top by 
a vertical load and fixed at the bottom. 

The method outlined in the solution of 
a cantilever under an inclined load and 
of a cantilever under two parallel loads 
can be applied for any combination of 
point loads. However, as the number of 
loads increases, the number of simul- 
taneous transcendental equations in- 
creases too, and their solution by trial 
and error will become lengthy. 


On the Probability Densities of the Output 
of Some Random Systems. .60—WA-18... 
By Frank Kozin, Purdue University, 
Lafayette, ind. 1960 ASME Winter Annual 
Meeting paper (in type; to be published in 
Trans. ASME—J. Appi. Mech.; available 
to Oct. 1, 1961). 


The probability density, mean, and 
variance of the displacement of simple 
linear one-degree-of-freedom systems are 
investigated when the spring constants 
and the initial conditions are random 
variables. The ensemble mean motion is 
found to be considerably different from 
the “‘mean’’ motion obtained by first 
averaging over the spring constants. 
Furthermore, it is found that only the 
first and second moments of the initial 
conditions effect the first and second 
moments of the displacement. 

This approach yields the first probabil- 
ity density function in the phase space 
of the system. Hence any statistical 
property that can be derived from this 
probability function can be studied 
explicity. The method presented is by 


no means limited to the case treated. 
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Vibrations of Elastic Sandwich Cylindrical 
Shells. .60—WA-21...By Yi-Yuan Yu, Mem. 
ASME, Polytechnic Institute of Brooklyn, 
Brooklyn, N.Y. 1960 ASME Winter Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Appl. Mech.; availa- 
ble to Oct. 1, 1961). 


In a series of recent paper theories of 
sandwich plates have been developed, 
and free and forced vibrations of sand- 
wich plates have been investigated. 
It is the purpose of this paper to extend 
the treatment to sandwich cylindrical 
shells. 

First, the author develops a general 
theory of such shells, an extension of 
the new theory of sandwich plates 
in references from which simplified 
equations are deduced. 

On the basis of the latter equations, 
axially symmetric and torsional vibra- 
tions of the infinite sandwich cylindrical 
shell are investigated, and numerical 
examples are presented. As in the case 
of the homogeneous cylindrical shell, 
results for the infinite sandwich shell 
are also immediately applicable to the 
simply supported sandwich shell having 
a finite length. 


Propagation of Axisymmetric Waves in 
an Unlimited Elastic Shell. .60—WA-22... 
By A. Kainins, Assoc. Mem. ASME, Yale 
University, New Haven, Conn.; and P.M. 
Naghdi, Mem. ASME, University of Cali- 
fornia, Berkeley, Calif. 1960 ASME Winter 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.; available to Oct. 1, 1961). 


This investigation is concerned with 
the propagation of axisymmetric stress 
waves in unlimited thin shallow elastic 
shells. In particular, a solution is ob- 
tained for an unlimitcd shallow spherical 
shell subjected to a harmonically oscil- 
lating concentrated load at the apex. 
This solution, exact within the scope of 
the linear theory of shallow shells, 
has an outward propagating wave 
character in the entire range of forcing 
frequency. Appropriate expressions for 
the mechanical impedance and the 
energy input are derived, and numerical 
results are obtained for the axial displace- 
ment corresponding to various forcing 
frequencies. 

Although attention is confined here 
to the response of unlimited shallow 
shells subjected to harmonically oscil- 
lating loads, the treatment of related 
axisymmetric problems with the same 
system of differential equations is also 
possible. Thus the extension to a more 
general type of axisymmetric loading, as 
well as to shallow shell segments, offers 
no fundamental difficulties and may be 
carried out with the use of integral 
transforms in a manner similar to that 
for elastic plates and transverse vibrations 
of shallow viscoelastic spherical! shells. 
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The Flexural Vibrations of Thin Lami- 
nated Cylinders. .60—WA-60...By J. C. 
White, General Electric Company, 
Schenectady, N. Y. 1960 ASME Winter 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Engng. 
for Indus.; available to Oct. 1, 1961). 


The problem of the determination of 
the natural frequencies of vibration of an 
unsupported isotropic right circular 
cylindrical shell has been treated ex- 
tensively in the literature. Arnold and 
Warburton have presented solutions for 
isotropic cylinders with built-in and 
with simply supported ends, together 
with a considerable amount of supporting 
experimental evidence. 

One anisotropic structure of considera- 
ble engineering importance consists of a 
stack of circular laminations, assembled 
into a cylinder. The plane of a lamina- 
tion is normal to the axis of the cylinder. 
Each lamination has, within itself, 
isotropic and uniform elastic properties. 
The laminations consist, however, of 
two dissimilar materials, arranged alter- 
nately in the stack and bonded together 
into a solid structure. 

The purpose of this paper is to present 
an analysis of the vibrational characteris- 
tics of such a structure. In particular, a 
method is developed for determining the 
natural frequencies of a laminated cylin- 
der for any number of axial or peripheral 
nodes and for either simply supported or 
built-in end conditions. 

The cylinder considered consists of a 
great many very thin laminations. It is 
assumed that the discontinuous structure 
can be replaced by a continuous struc- 
ture with uniform, but not isotropic, 
properties. Both the actual and the 
equivalent structures are assumed to have 
linear clastic properties; in any given 
direction, the moduli are the same in 
tension and compression. The various 
constants of the equivalent material are 
derived in terms of the properties of the 
individual laminations. The method of 
analysis is that used by Arnold and 
Warburton. 


Wear Limits for Roller and Silent Chain 
Drives. .60—WA-8...By H. S. Germond, 
Assoc. Mem. ASME, Morse Chain Com- 
pany, Ithaca, N. Y. 1960 ASME Winter 
Annual Meeting paper (multilithographed; 
available to Oct. 1, 1961). 

The useful life of most roller and silent 
chains depends on wear. A chain which 
appears ‘“‘stretched’’ or elongated is 
merely worn at the joints by many 
flexures in service. This so-called wear 
elongation is usually stated as a per 
cent of original or new length. During 
its useful life, wear progresses until the 
chain refuses to run smoothly, protests 
loudly, or even breaks. 


Wear life of a power transmission chain 
depends not only on how fast but how 
far wear may progress before the chain 
fails. Any one of three limitations may 
prevent the chain from reaching its full 
wear life. The paper presents an ap- 
proximate analysis of each wear limit 
together with the field experience of the 
author’s company. Wear limits are 
presented in graphical form for use in 
designing chain drives for maximum wear 


life. 


Balancing Flexible Rotors. .60—WA-13... 
By A. H. Church, Mem. ASME, New York 
University, New York, N. Y.; and R. Plunk- 
ett, General Electric Company, Schenec- 
tady, N. Y. 1960 ASME Winter Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Engng. for Indus.; 
available to Oct. 1, 1961). 


Rotors operating at speeds above the 
first critical are difficult to balance since 
the centrifugal action of added correction 
weights creates deformations of the shaft 
in addition to those produced by the 
inherent unbalance. 

This paper describes a procedure using 
mobility principles that can be applied to 
determine the magnitude and angular 
position of correction weights to be 
placed in selected planes of rotation to 
balance a flexible shaft or rotor. 

The method is based on mobility 
principles and requires a minimal number 
of measurements. Its application to a 
test rotor is described, and this indicates 
that the method could be developed into 
a practical operating procedure. 


Kinematics of a General Arrangement of 
Two Hooke’s Joints. .60—WA-37...By R. 
E. Philipp, Assoc. Mem. ASME, United 
States Military Academy, West Point, 
N. Y. 1960 ASME Winter Annual Meeting 
paper (multilithographed; available to 
Oct. 1, 1961). 


The kinematic behavior of a single 
Hooke’s joint, based on a plane trigono- 
metric analysis, can be found in nearly 
any kinematics textbook. However, 
the behavior of two joints is not gener- 
ally considered. Inclusion of this latter 
topic is generally limited to a qualitative 
discussion of the orientation of two 
joints required to produce a constant 
angular velocity ratio of unity, but with 
few attempts being made to prove that 
such a ratio is truly achieved or that this 
orientation is the only one that will pro- 
vide such a ratio. Those proofs, which 
have been found as a result of a literature 
survey on the subject, have assumed the 
conditions necessary for this constant 
angular velocity ratio and then proved 
that such conditions do satisfy the re- 
quirement. 

It is the author's intent to assume no 
restricting conditions and to arrive at 
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these necessary conditions by a general 
analysis. 

The analysis is a general approach to 
a system of two Hooke’s joints, using 
spherical trigonometry rather than the 
more common plane trigonometric ap- 
proach. 


The Dynamic Frictional Characteristics of 
Molded Friction Materials. .60—WA-35... 
By M. J. Rabins, Assoc. Mem. ASME, New 
York University, New York, N. Y., and R. J. 
Harker, Mem. ASME, University of Wis- 
consin, Madison, Wis. 1960 ASME Winter 
Annual Meeting paper (multilithographed; 
available to Oct. 1, 1961). 


A number of molded materials have 
been developed in recent years for the 
generation of high frictional forces when 
in contact with dry metal, the principal 
application being in brakes and clutches. 


Critical Speeds of Two Bearing Machines 
With Overhung Weight. .60—WA-39...By 
Reyton F. Wojnowski, International Busi- 
ness Machines Corporation, Rochester, 
N. Y., and Thomas R. Faucett, Mem. 
ASME, The University of Rochester, 
Rochester, N. Y. 1960 ASME Winter 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Engng. 
for Indus.; available to Oct. 1, 1961). 


The purpose of this study was to de- 
termine the general frequency expression 
for a rotating shaft with uniformly 
distributed weight, supported by two 
bearings, and carrying a concentrated 
weight at the free end. The bearing 
spacing and the ratio of the concentrated 
weight to the total distributed weight 
have been used as parameters. The 
data have thus been reduced to dimen- 
sionless form so that the results are 
generally applicable for this type of 
machine. Frequencies for the first three 


Test apparatus used in obtaining data on the dynamic frictional characteristics of 
molded friction materials. The equipment includes a drum, steel loading arm, wooden 


prony brake, and wattmeter wired to motor. 
inside of the drum (60—WA-35). 


The purpose of the present study is to 
obtain information concerning the fric- 
tional behavior of these materials under 
various conditions of loading and slip- 
ping velocity. 

Data for three representative, commer- 
cially available materials are presented, 
as obtained from a testing procedure that 
enables the measurement of the coefficient 
of friction under varying operating con- 
ditions. The normal load, relative ve- 
locity, temperature, and surface condi- 
tions are controlled. The main con- 
clusions of the several advanced are that 
the coefficient of friction decreases with 
increasing normal load, approaching an 
asymptotic value at high loads, and the 
value of the coefficient of friction de- 
pends upon the presence of a deposited 
microscopic intersurface which greatly 
increases the frictional capacity. 
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Friction material is forced against the 


modes of vibration have been determined 
and curves plotted for rapid calculation 
of these frequencies. 


Damping Structural Resonances Using 
Viscoelastic Shear-Damping Mechanisms 
—Part |i, Design Configurations. .60— 
WA-73...By Jerome E. Ruzicka, Assoc. 
Mem. ASME, Barry Controls, Watertown, 
Mass. 1960 ASME Winter Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Engng. for Indus.; available to 
Oct. 1, 1961). 


Resonant-vibration control is an im- 
portant consideration when designing 
structures to function in a dynamic en- 
vironment. The high vibration and 
noise levels associated with modern 
high-energy power sources exist over a 
broad frequency range. The amplifica- 
tion of power-source vibration by struc- 
tural members creates large dynamic 


stresses in the structure, with high ac- 
celerations transmitted to critical com- 
ponents. Uncontrolled resonant vibra- 
tions result in excessive noise, structure 
fatigue, and component failure. 

Methods of specifying structural damp- 
ing are given and damping properties of 
enginecring materials are reviewed. The 
disadvantages of some current design 
practices are outlined and special scruc- 
tural designs which incorporate visco- 
elastic shear-damping mechanisms are 
suggested as a method of controlling the 
resonant flexural vibrations of structures. 
The general dynamic characteristics and 
design philosophy of structures and strip 
dampers (additive damping techniques) 
that incorporate viscoclastic shear-damp- 
ing mechanisms are discussed. A de- 
scription is given of some parameters use- 
ful in the design of viscoelastic-damped 
structures. 


Damping Structural Resonances Using 
Viscoelastic Shear-Damping Mechanisms 
—Part Ii, Experimental Results. .60— 
WA-72...By Jerome E. Ruzicka, Assoc. 
Mem. ASME, Barry Controls, Watertown, 
Mass. 1960 ASME Winter Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Engng. for Indus.; available to 
Oct. 1, 1961). 


The author describes the experimental 
dynamic response characteristics of struc- 
tural design configurations employing 
viscoelastic shear-damping mechanisms 
that were discussed in the previous paper, 
Part I, on design configurations. Experi- 
mental results are given for cantilever 
beams fabricated from  viscoclastic- 
damped sheet and structural shape mem- 
bers; results are also given for cantilever 
beams damped by use of the strip damper 
(an additive damping technique). 

The effects of shock excitation, steady- 
state vibration excitation, vibration 
excitation level, structure resonant fre- 
quency, and environmental temperature 
on the damping properties of the struc- 
tural design configurations are demon- 
strated. The effects of structural damp- 
ing on the performance of vibration 
isolation systems are determined and the 
significance of employing highly damped 
structural designs in fabrications intended 
for use in modern dynamic environments 
is discussed. 


A Tabular Collocation Method for Beam 
Vibration. .60--WA-76...By R. Chicurel, 
Assoc. Mem. ASME, Virginia Polytechnic 
Institute, Blacksburg, Va.; and E. Sup- 
piger, Princeton University, Princeton, 
N. J. 1960 ASME Winter Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Engng. for Indus.; available to 
Oct. 1, 1961). 


A procedure, based on the integral 
equation method, is presented for the cal- 
culation of the natural frequencies of 
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lateral vibration of beams with variable 
cross section. The approximate solution 
is obtained by collocation. A_ pre- 


liminary step in the analysis is the de- 
termination of static deflection curves; 
this is carried out in a convenient tabular 
form. An example of a stepped beam is 
given and the results are compared to 
those obtained by Myklestad’s method. 


Stress and Strain in Spinning Paraboloid 
Dishes—2. .60—WA-91...By M. J. Cohen, 
North Hampton College of Advanced 
Technology, London, England. 1960 
ASME Winter Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Engng. for Indus.; available to Oct. 1, 
1961). 


Solutions for the stress and strain sys- 
tems in spinning paraboloid dishes, both 
holed and whole, are presented. They 
are applicable to all such dishes of aper- 
ture small enough to justify the usual 
approximation for small angles of cos 
6 = 1, sin @ ~ 0. The direct stress p, 
the hoop stress f, the shear stress s, the 
bending moments Mg and Mg, and the 
radial displacement A are obtained as 
power series in 6, the angular distance of 
any point of the dish at the center of the 
sphere of curvature at the dish apex. 
These series in #are expressed in terms of 
tabulated coefficients which are essen- 
tially functions of a single basic dish 
parameter Ra?/hb. The range for Ra?/h 
covered is 0 < Ra?/h < 10. 


On the Determination of the Influence of 
an Axial Preload Owing to Bolting on a 
Cylindrical Vessel. .60—WA-133...By P. 
R. Paslay, Assoc. Mem. ASME, Rice Uni- 
versity, Houston, Texas. 1960 ASME 
Winter Annual Meeting paper (in type; 
to be published in Trans. ASME—J. 
Engng. for Indus.; available to Oct. 1, 
1961). 

A thin-walled, right circular cylindri- 
cal, statically loaded, pressure vessel with 
two rigid end plates which are held 
against the cylinder ends by longitudinal 
elastic bolts is considered. The junction 
of the cylinder and end plates is assumed 
frictionless. 

The problem is to determine the in- 
fluence of the bolting preload, which is 
applied by the end plates on the cylinder, 
on the maximum pressure at which 
leakage is prevented. The procedure 
followed in this paper is to determine the 
lowest value of the monotonically in- 
creasing pressure that leads to a tensile 
longitudinal stress in the cylinder. 
Clearly, the first point at which a tensile 
longitudinal stress occurs should be 
interpreted as the beginning of leakage 
between the end plates and cylinders. 
It is assumed in this analysis that the 
initial preload does not cause yielding of 
the cylinder and that the elastic limit of 
the bolting is never exceeded. 
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Free Oscillations of Edge-Connected 
Simply Supported Plate Systems. .60— 
WA-112...By Eric E. Ungar, Assoc. Mem. 
ASME, Bolt Beranek and Newman, tInc., 
Cambridge, Mass. 1960 ASME Winter 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Engng. 
for Indus.; available to Oct. 1, 1961). 


Many practical structures, such as sub- 
marine or surface vessel hulls and aircraft 
or missile fuselages, are made up of 
plates with multiple relatively rigid rein- 
forcements. The various subplates be- 
tween the stiffeners are not likely to 
oscillate independently of each other in 
general, and the interaction of these sub- 
plates may be of major importance in de- 
termining the responses of the total 
structure. 

The prevalence of multiple beam-rein- 
forced plate construction has caused 
several investigators to be concerned with 
the coupled oscillation problem. 

A simple semigraphical method for 
calculating the natural frequencies of 
two-plate systems is developed, a two- 
plate system being one made up of two 
rectangular plates simply supported at 
all edges and joined at a common edge. 
Charts for easy determination of the 
afore-mentioned natural frequencies are 
developed. One of these gives, as a 
by-product, the natural frequencies of 
rectangular plates (of any dimensions) 
having one edge clamped, the remaining 
three simply supported. It is demon- 
strated that the higher natural fre- 
quencies of two-plate systems are very 
nearly equal to those of the individual 
component plates. Equations for the 
mode shapes are also given. 


Optimum Design of Helical Compression 
Springs. .60—WA-215...By R. J. Erisman, 
International Harvester Company, Mel- 
rose Park, Ill. 1960 ASME Winter Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Engng. for Indus.; 
available to Oct. 1, 1961). 


The most efficient spring, for a given 
application, is one that safely stores the 
required amount of energy and uses the 
least possible material. Springs de- 
signed to this premise are said to have 
minimum weight. Several analytical 
procedures, based on prescribed initial 
assumptions, are already available to the 
designer which permit the calculation of 
certain minimum-weight springs. In 
some instances the assumptions are not 
entirely relevant to the problem at hand; 
in which case, a true minimum spring is 
not obtained. This paper presents a 
solution to minimum-weight springs 
based on initial assumptions which can 
be more universally applied. Also, a 
solution is given to the ultimate condi- 
tion where no design variables are 
chosen arbitrarily. 


Magnetic Properties of Malleable trons. . 
WA-218...By W. K. Bock, Mem. ASME, 
National Malleable and Steel Castings 
Company, Cleveland, Ohio; and T. D. 
Hutchinson, Malleable Research and 
Development Foundation, Dayton, Ohio. 
1960 ASME Winter Annual Meeting paper 
(in type; to be published in Trans. ASME 
—J. Engng. for Indus.; available to Oct. 
1, 1961). 


Standard or ferritic malleable iron is 
satisfactory for use as a cast, soft mag- 
netic material. It is made by heat- 
treating white iron. In addition to its 
magnetic properties, it can be readily 
cast into intricate shapes and is one of 
the most machinable ferrous metals. 
By merely changing the heat-treatment, 
pearlitic or martensitic malleable iron 
can be produced from white iron. 

Like all soft, magnetic materials, fer- 
ritic malleable iron is mechanically soft. 
On the other hand, pearlitic malleable 
and martensitic malleable irons are 
graphitic steels and exhibit a range of 
hardness and strength. They have the 
same availability as ferritic malleable 
and much of its machinability. Ordi- 
narily, carbon steels are not used for 
magnetic applications, but because the 
pearlitic and martensitic malleables have 
the advantages outlined above, there is 
some idea that they might be used as a 
compromise by giving up some magnetic 
quality to gain mechanical properties. 
This paper supplies the magnetic proper- 
ties necessary for such compromise. 

Magnetically, pearlitic and marten- 
sitic malleables behave like steels if 
allowance is made for the graphite. 


Shaft Whirling as Influenced by Stiffness 
Asymmetry. .60—WA-252...By E. H. Hull, 
Mem. ASME, General Electric Company, 
Schenectady, N. Y. 1960 ASME Winter 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Engng. for 
Indus.; available to Oct. 1, 1961). 


Using clementary apparatus and in- 
strumentation, shaft whirling has been 
investigated for three cases involving 
round or flattened shafts in combination 
with uniform or asymmetric stiffness 
bearing supports: 


Case 1 Asymmetric stiffness bearings 
supporting a round shafe. 

Case 2. Symmetrical stiffness bearings 
supporting an asymmetrical stiffness 
shaft. (No backward whirl here.) 

Case 3 Asymmetric stiffness bearings 
supporting an asymmetric shaft. 


The type of whirl observed varies with 
the combination of asymmetries used. 
Single and double-frequency whirls have 
been noted, both forward and backward 
with respect to shaft rotation. Studies 
of the phase-angle changes required by 
running conditions have indicated rea- 
sons for whirl direction and frequency. 
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Considerations in the Design of Extreme 
Range Axial Compressors. .60—WA-176... 
By Donald O. Millar, Allis-Chalmers Manu- 
facturing Company, Milwaukee, Wis. 


1960 ASME Winter Annual Meeting paper 
available to Oct. 1, 
1961). 


Not until recently were the perform- 
ance characteristics of the axial com- 
pressor operating far off the design point 
of more than academic interest. How- 
ever, with the application of the axial 
compressor to wind tunnels with their 
extreme range of pressure levels and pres- 
sure ratios, the performance characteris- 
tics at the extremes become of great 
interest. 

This paper is directed toward the pres- 
entation of actual performance results 
of multistage axial compressors operating 
at extremes from their normal design 


presented. The usual Cartesian co-ordi- 
Mate system is a special case of co- 
ordinate systems considered. 


Cavitation Along Surfaces of Separation 
. .60—WA-265...By David W. Appel, The 
University of Kansas, Lawrence, Kan. 
1960 ASME Winter Annual Meeting paper 
(multilithographed; available to Oct. 1, 
1961). 


The majority of engineers concerned 
with various aspects of cavitation are 
especially interested in well-streamlined 
flows such as in the passages of pumps 
and turbines, through tunnels, over 
spillways, and around the propellers of 
ships and submerged bodies. Therefore 
it is natural and best that primary at- 
tention has been given to cavitation as- 
sociated with these various boundary 
forms. 

In many studies the presence of separa- 


The existing small recirculating water tunnel in the Fluid Mechanics Laboratory of the 
University of Kansas after it was adapted for close observation of flow along a surface 


of separation. 


conditions, particularly with regard to 
pressure ratio and Reynolds number. 


Generalization of a Class of Solutions of 
the Laminar, Incompressible Boundary- 
Layer Equations. .60—WA-159...By Ward 
O. Winer and Arthur G. Hansen, University 
of Michigan, Ann Arbor, Mich. 1960 
ASME Winter Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Basic Engng.; available to Oct. 1, 1961). 


The momentum, continuity, and energy 
equations of the laminar incompressible 
boundary layer in a skew-linear co- 
ordinate system are similar in form to 
those in a rectangular co-ordinate sys- 
tem. This fact is used to generalize the 
requirements for similarity solutions in 
rectangular co-ordinates. The require- 
ments for all possible similarity solutions 
of the boundary-layer and energy equa- 
tions in skew-linear co-ordinates are 
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Shown are the main ducts of the tunnel (60—WA-265). 


tion and the possibility of cavitation 
originating along surfaces of separation 
have been recognized. However, most of 
the studies reported in the engineering 
journals have not been concerned pri- 
marily with this occurrence. On the 
other hand, there has been much interest 
in the basic structure of flow in a zone of 
separation in the absence of cavitation, 
with much of the work in this area being 
of a theoretical nature. The exploratory 
study described here was undertaken in 
an attempt to bridge the gap between 
these two areas of endeavor. Initially, 
qualitative information both on cavita- 
tion and on the development of vortexes 
and/or turbulence along surfaces of 
separation was sought by direct photo- 
graphic observation. Even the initial 
results were found to be very revealing. 


By means of the films and this paper, 
the author demonstrates the development 
of cavitation in flow along a two-dimen- 
sional surface of separation. A de- 
scription of the experiments, some views 
from the movie, and a discussion of the 
observations of cavitation in a zone of 
separation are given. 


Use of Model to Disclose Effects of Cavita- 
tion in Penstock Wye-Branch. .60-—-WA- 
153...By Horace E. Burrier, Assoc. Mem. 
ASME. 1960 ASME Winter Annual Meet- 
ing paper (multilithographed; available 
to Oct. 1, 1961). 


The Portal Powerhouse penstock has 
an internally reinforced wye-branch 
which experienced unstable flow condi- 
tions whenever there were unusually 
large unbalanced flows in the branch 
Pipes. 

The Portal Powerhouse is one of the 
eight hydroelectric plants comprising the 
Big Creek Hydroelectric Development 
owned and operated by the Southern 
California Edison Company. The Big 
Creek Development has a total effective 
capacity of 690,000 kw and is located in 
Central California, 248 miles north of 
Los Angeles. 

A transparent wye-branch was con- 
structed and observations made on flow 
conditions at prototype velocities. 
From these observations corrections were 
made in the model. The changes were 
then made in the prototype and satis- 
factory performance was realized. 


Inlet Guide Vane Performance of Cen- 
trifugal Blowers. .60—WA-130...By A. J. 
Stepanoff, Mem. ASME, Ingersoll Rand 
Company, Phillips, N. J. 1960 ASME 
Winter Annual Meeting paper (in type; to 
be published in Trans. ASME—J. Basic 
Engng.; available to Oct. 1, 1961). 


To meet variable head-capacity re- 
quirements, single and multistage blowers 
are frequently equipped with guide vanes 
at the impeller approach. At a constant 
speed and at a fixed capacity, say at best 
efficiency point (bep), the effect of the 
guide vanes appears as a reduction of 
head and power input to the blower. 
At a constant head or discharge pressure 
guide vanes permit a reduction of the 
rate of flow and a reduction of the mini- 
mum or pumping capacity, accompanied 
with a reduction of consumed power. 

The function and effectiveness of the 
inlet guide vanes to control the blower 
output and power requirements are 
examined. Calculated and experimental 
results of the power reduction by means 
of guide vanes are presented. The 
concept of the “‘inlet specific speed"’ 
widely used in centrifugal pump field is 
discussed in application to the blowers. 
A method of estimating the performance 
of single-stage blowers for any position 
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of the guide vanes is suggested. A 
‘casing characteristic’ is introduced for 
this purpose and its utility for the calcu- 
lation of the impeller diameter for a 
reduction of the output is demonstrated. 
The performance of the inlet vanes of 
multistage blowers is reviewed. 


Annual Flow of Gas and Liquid in Smooth 
Pipes. .60—WA-161...By M. F. Abdel Aziz, 
Cairo University, Cairo, Egypt, UAR. 
1960 ASME Winter Annual Meeting paper 
(multilithographed; available to Oct. 1, 
1961). 

The flow of gas and liquid in pipes can 

be one of the following types: 


1 Bubble flow in which gas flows in 
the form of bubbles with nearly the same 
velocity as liquid. 

2 Separate flow (occurs in horizontal 
pipes) in which gas flows on top of 
liquid, usually at a higher velocity. 

3 Slug flow in which a slug of liquid 
filling the entire diameter of pipe is 
forced through by gas at a high velocity. 

4 Annular flow in which the liquid 
phase is confined to a thin layer at the 
pipe walls while the gas phase flows at a 
. high velocity through the central core. 


The conditions that determine the 
type of flow and transition from one type 
to another are by no means clearly under- 
stood. Although we have a reasonable 
amount of experimental work, the com- 
plications that accompany this flow make 


the problem quite difficult. 


This paper presents a_ theoretical 
analysis of the annular-flow type. 


The Hydraulic Analogy Applied to Non- 
steady, Two-Dimensional Flow in the 
Partial-Admission Turbine. .60—WA-168 
...By Helge K. Heen, Eastman Kodak 
Company, Rochester, N. Y.; and Robert 
W. Mann, Massachusetts Institute of 
Technology, Cambridge, Mass. 1960 
ASME Winter Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Basic Engng.; available to Oct. 1, 
1961). 


To some extent all fluid machinery is 
influenced by unsteady flow conditions. 
In those cases where unsteady flow effects 
are important, the design of the flow 
geometry is complicated by the difficulty 
of creating experimental models and re- 
sponsive instrumentation by which the 
influence of design parameters may be 
determined directly. Rather, recourse 
usually must be made to parametric ex- 
perimentation on rather complete ma- 
chines, determining the influence on 
over-all performance of systematic varia- 
tions of certain parameters. 

Such an indirect approach is expensive, 
time-consuming, and often indecisive and 
misleading, since the parameter of in- 
terest is entangled in a mesh of other 
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factors which introduce a certain amount 
of error and ‘‘noise’’ in the experimental 
measurement. Even more important, 
such parametric testing usually inhibits 
the casual explanations which can give 
rise to the design inspirations provided 
by the direct observation of the flow 
phenomena. 

This paper is concerned with the de- 
velopment of a technique for such direct 
observation of unsteady compressible 
fluid flow and includes an analysis of a 
particular flow phenomenon and the 
experimental correlation which confirm 
the validity of the observation tech- 
nique. While applied here to the par- 
tial-admission turbine, the approach 
should prove valuable elsewhere. 


Effects of Brine Dispersion in the Allen 
Salt-Velocity Method. .60—WA-138...By L. 
J. Hooper, Mem. ASME, Worcester Poly- 
technic Institute, Worcester, Mass. 1960 
ASME Winter Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Basic Engng.; available to Oct. 1, 1961). 


The salt-velocity method devised by 
C. M. Allen and reported in 1923 has 
been used both in the laboratory and the 
field for a number of years, and during 
this period a considerable amount of 
experience has been amassed. It is 
proposed in this paper to discuss pri- 
marily the effects of dispersion in rela- 
tively straight pipes. 

Data are presented from a variety of 
sources--theory, laboratory investiga- 
tion, and field tests. Theory and tests 
show that brine injected into a conduit 
disperses as the square root of the distance 
traveled. As a result of this relation- 
ship, salt-velocity curves occupy a 
smaller percentage of the passage time 
as the test length increases. This re- 
sults in smaller test errors for long test 
sections. Also indicated in this paper 
are the results of further tests which 
show the minimum limits for length of 
test sections with equipment commonly 
used. 


Patterning State Characteristics for Wide- 
Range Axial Compressors. .60—WA-113 
... By David Wilson, Assoc. Mem. ASME, 
Northern Research and_ Engineering 
Corporation, London, England. 1960 
ASME Winter Annual Meeting paper 
(multilithographed; available to Oct. 1, 
1961). 


It is shown that compressors built with 
blade settings that result in, basically, 
an increasing axial velocity through 
the machine (that is, the reverse of the 
normal pattern) should give much im- 
proved low-speed stability and a wider 
range of high-efficiency operation. The 
author shows that a compressor of the 
suggested pattern can be built using one, 
or at most two, blade forms set at differ- 


ent stagger angles for each stage. He 
suggests that the advantages claimed 
greatly outweigh, for most industrial 
applications, the disadvantages of some 
added complication, a high diffuser-entry 
velocity, and an increased outer diameter. 


Flow Models in Boundary-Layer Stall 
Inception. .60—WA-149...By V. A Sand- 
born, Lewis Research Center, NASA, 
Cleveland, Ohio; and S. J. Kline, Mem. 
ASME, Stanford University, Stanford, 
Calif. 1960 ASME Winter Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Basic Engng.; available to 
Oct. 1, 1961). 


Physical evidence on stall inception 
from visual studies, mean-velocity-pro- 
file correlations, shear measurements, and 
fluctuations in separating boundary layers 
in the neighborhood of stall are discussed. 

Direct visual studies suggest that stall 
inception in the laminar boundary layer 
follows the classical model, but does not 
necessarily do so in the turbulent shear 
layer. It is useful to describe stall as a 
certain type of transition region, which 
can be long or short. 

Adoption of these ideas is shown to 
lead to better correlation of stall data 
and more complete understanding of 
available physical evidence. However, 
physical data on the relation between 
the various types of evidence in the 
turbulent case and their respective con- 
nections with the events in the transition 
region leading to stall are not presently 
complete. This suggests experiments of 
a certain type which should lead to 
further clarification of the process of 
stall inception in the turbulent boundary 
layer. 


Analog Computer Solution of a Complex 
Transient-Hydraulic Problem the 
Power Industry . . 60—WA-5... By E.C. H. 
Taylor, University of California, Los 
Angeles, Calif.; A. Reisman, Assoc. Mem. 
ASME, Los Angeles State College, Los 
Angeles, Calif.; E. C. Deland, Rand Cor- 
poration, Santa Monica, Calif.; and H. H. 
Baudistel, Assoc. Mem. ASME, Depart- 
ment of Water and Power, Los Angeles, 
Calif. 1960 ASME Winter Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Basic Engng.; available to 
Oct. 1, 1961). 


The Scattergood Steam Power Plant 
of the City of Los Angeles uses Pacific 
Ocean water as a heat sink. During the 
design of the circulating-water system 
which conveys the ocean cooling water to 
the condensers, it was necessary to pre- 
dict the hydraulic behavior under certain 
unsteady conditions in order to establish 
design criteria. This article describes 
the circulating-water system, the prob- 
lems to be solved, the methods of mathe- 
matical analysis, and the analog com- 
puter solution of the resulting set of 28 
simultaneous nonlinear differential equa- 
tions. 
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With the advent of electronic com- 
puting machinery, it has become possible 
to predict with speed and economy the 
performance of complex systems in- 
volving unsteady flow of viscous fluids. 
It is no longer necessary to rely upon 
engineering intuition or rule-of-thumb 
methods in such design. 


The Magnus Effect: A Summary of In- 
vestigations to Date. .60—WA-150...By 
W. M. Swanson, Assoc. Mem. ASME, 
Washington University, St. Louis, Mo. 
1960 ASME Winter Annual Meeting paper 
{in type; to be published in Trans. ASME 
—J. Basic Engng.; available to Oct. 1, 
1961). 


A spinning missile or body traveling 
through the air in such a way that the 
body axis of rotation is at an angle with 
the flight path will experience a Magnus 
force component in a direction perpen- 
dicular to the plane in which the flight 
path and rotational axis lic. The 
magnitude of this force is a function of 
the spin rate, the flight velocity, and the 
shape of the missile. 

The Magnus force on a rotating body 
traveling through a fluid is partly re- 
sponsible for ballistic missile and rifle 
shell inaccuracies and dispersion and for 
the strange deviational behavior of such 
spherical missiles as golfballs and base- 
balls. A great deal of effort has been 
expended in attempts to predict the lift 
and drag forces as functions of the pri- 
mary parameters, Reynolds number, ratio 
of peripheral to free-stream velocity, and 
geometry. The formulation and solu- 
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Performances of Carbide Tools in Ma- 
chining 18-8 Stainless Steel. .60—WA-1... 
By H. Takeyama, Government Mechanical 
Laboratory, Tokyo, Japan. 1960 ASME 
Winter Annual Meeting paper (in type; 
to be published in Trans. ASME—J. 
Engng. for Indus.; available to Oct. 1, 
1961). 

The austenitic 18-8 stainless steel is one 
of the most troublesome materials to be 
machined because of the tendencies of 
work-hardening, high temperature, and 
adhesion. The ultimate object of the 
experiment is to establish the machining 
standard of the austenitic stainless steel 
with carbide tools based upon tool life. 
Generally speaking, tool life in a modern 
machining practice should be specified 
not only by the flank wear but by the 
crater. 

This paper describes the process of 
obtaining the optimum cutting condi- 
tions for turning the stainless steel from 
the viewpoint of tool life, and discusses 
how the tool life is governed by flank 
wear and crater depending upon the cut- 
ting conditions. 
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tion of the mathematical problem are of 
sufficient difficulty that experimental re- 
sults give the only reliable information 
on the phenomenon. This paper sum- 
marizes some of the experimental results 
to date and the mathematical attacks 
that have been made on the problem. 


Regulation of a Hydraulic Turbine Cal- 
culated by Step-By-Step Method. .60— 
WA-128...By Iignacy Swiecicki, Allis- 
Chalmers Manufacturing Company, Hy- 
draulic Division, York, Pa. 1960 ASME 
Winter Annual Meeting paper (in type; 
to be published in Trans. ASME—J. Basic 
Engng.; available to Oct. 1, 1961). 


Many approximate formulas for de- 
termination of maximum speed and 
pressure changes are in existence. They 
are based on the assumption of a constant 
gate servomotor speed. For full load or 
any large instantaneous load change the 
major part of gate servomotor stroke 
takes place at predetermined maximum 
rate of travel and, therefore, the assump- 
tion of constant servomotor speed leads 
to reasonably good answers. When 
greater inertia of the water in the pipe- 
line is involved, for more reliable results a 
step-by-step calculation is indicated. 

Equations are developed to calculate 
speed and pressure transients of a hy- 
draulic turbine during a load change. 
Water hammer, governor time, dashpot 
time, temporary speed droop, and 
promptness of governor response are 
taken into account. An example illus- 
trates the application of equations to a 
step-by-step calculation. 


An Experimental Investigation of the 
Electrolytic Grinding Process. .60—WA-2 
...By Reno R. Cole, University of Cali- 
fornia, Los Angeles, Calif. 1960 ASME 
Winter Annual Meeting paper (in type; 
to be published in Trans. ASME—J. 
Engng. for Indus.; available to Oct. 1, 
1961). 


Data are presented covering the effect 
of several variables on grinding rate for 
the electrolytic grinding process. The 
relative amount of material removal due 
to electrolysis and due to conventional 
grinding action was investigated. The 
Faraday current efficiency of the elec- 
trolytic part of the process was found to 
be near 100 per cent to the extremely high 
current density of 700 amp per sq in. 
This is thought to result from the scrap- 
ing action of the wheel abrasive which 
prevents passivation of the work anode. 

Several phenomena of the process are 
explained on the basis of hydrogen gas 
pressure in the work-wheel interface. 
A formula is presented for calculating 
the hydrogen gas pressure. Equations 
are proposed for the basic chemical reac- 
tions of the process. 


Pressure Surges Following Water-Col- 
umn Separation . . 60—WA-120. .. By J. T. 
Kephart, Mem. ASME, and Kenneth Davis, 
E. |. du Pont de Nemours and Company, 
Inc., Wilmington, Del. 1960 ASME Winter 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Basic 
Engng.; available to Oct. 1, 1961). 


In designing cooling-water supply sys- 
tems for industrial plants, engineers must 
know whether water-column separation 
will occur following power failure at the 
pumps and, if so, what surge pressures 
will be attendant upon rejoinder of the 
separated water column. This problem 
becomes most acute when the water 
source is a natural stream subject to wide 
variation in surface elevation and the 
plant is located some distance from the 
pumping station on high ground. 

This paper presents a method of making 
relatively rapid estimates of surge pres- 
sures which would result without pro- 
tective devices. This method yields 
information valuable in answering the 
questions which arise during preliminary 
design stages of a project, such as: 


1 Will a more sophisticated analysis 
of the problem be required for final de- 
sign purposes? 

2 Should provision be made in an 
original installation for later addition of 
protective devices when contemplated 
increases in pumping capacity are made? 

3 Are rejoinder surge pressures of a 
magnitude which can be tolerated? 


The method is valid only for systems 
equipped with check valves at the pumps. 


New Development in the Theory of the 
Metal-Cutting Process; Part li—The 
Theory of Chip Formation. .60—WA-63... 
By P. Albrecht, The Cincinnati Milling 
Machine Company, Cincinnati, Ohio. 
1960 ASME Winter Annual Meeting paper 
(in type; to be published in Trans. ASME 
—J. Engng. for Indus.; available to Oct. 
>. 


An introduction of the concept of 
ploughing into the metal-cutting process 
leads to the abandoning of the assump- 
tion of collinearity of the resultant force 
on tool face and on the shear plane. 
With this understanding the tool face 
force is found to produce a bending effect 
causing bending stresses in the shear 
zone. Study of the chip formation 
mechanism when varying cutting speed 
showed that increased bending action 
reduces the shear angle, and vice versa. 
A setup for the development of an ana- 
lytical model of the chip formation proc- 
ess based on the combined effect of shear 
and bending stresses in the shear zone is 
given. 

Application of the gained insight to 
the design of the cutting tool for maxi- 
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mum tool life by controlling of the chip- 
tool contact is suggested. A brief in- 
troduction to the study of cyclic events 
in chip formation and their relation to 
the tool life is presented. 


An Experimental Investigation of Tem- 
perature Distribution at Tool-Flank 
Surface. .60—WA-87...By B. T. Chao and 
K. J. Trigger, Mem. ASME, University of 
Illinois, Urbana, Ill.; and H. L. Li, E. Il. du 
Pont de Nemours and Company, Inc., 
Wilmington, Del. 1960 ASME Winter 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Engng. for 
Indus.; available to Oct. 1, 1961). 


The measurement of temperature dis- 
tribution at the flank surface of a cutting 
tool is characterized by the extremely 
small extent of the surface over which the 
temperature ficld is explored. This 
paper describes a technique which makes 
use of a moving lead-sulfide, photocon- 
ductive, infrared radiation detector. 
The surface in question is quickly scanned 
by the detector’s view field. For the 
level of temperature encountered, data 
are reproducible and the method may be 
used to determine temperature distribu- 
tion over sliding contacts in general. 
From the measured flank surface tem- 
peratures, tool-chip interface temperature 
distribution was deduced using geometri- 
cal, electric analog. 

The technique also has the general 
application in finding steady tempera- 
tures at locations which are not accessible 
for direct measurement. The computed 
tool-chip-interface temperature profile 
agrees well with known crater-wear 
patterns. Tool-face frictional force cal- 
culated from thermal considerations com- 
pares favorably with independent dy- 
namometer measurement. 


Arc Welding for Overlaying Steel. .60— 
WA-324...By R. B. Hitchcock, E. |. du 
Pont de Nemours and Company, Inc., 
Wilmington, Del. 1960 ASME Winter 
Annual Meeting paper (multilithographed; 
available to Oct. 1, 1961). 


Overlaying by welding differs from 
the long-practiced surfacing processes in 
that it is normally applied to provide re- 
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Stainiess-steel overlays on a 4-in diam, 
heavy-wall carbon steel 
submerged-arc welding (60—WA-324) 


pipe, done by 


Details of submerged-arc weld- 
ing process, in which a con- 
tinuously fed bare-wire elec- 
trode is melted under a bed of 
granular flux. 


sistance to corrosion rather than to 
abrasion, impact, or wear. Therefore 
the materials used for overlaying are 
basically corrosion resistant, and the 
final chemical analysis of the weld de- 
posit—rather than hardness or some other 
property—is of major concern. 

Surfacing is usually performed on small 
items, such as tractor rollers, knives, dies, 
dredger teeth, screw flights, and con- 
veyers; overlaying applies to large sur- 
faces such as tanks, rolls, and drums. 
For surfacing, metal-arc, oxyacetylene, 
and various spray-coating processes are 
used. Overlaying, as discussed in this 
paper, is accomplished by the submerged- 
arc and inert-gas-shielded consumable- 
electrode welding processes. 

Other investigators of weld overlaying 
have developed procedures for depositing 
the maximum number of pounds of weld 
metal per hour. It is the purpose of this 
paper to describe initial studies of the 
variables involved in the submerged-arc 
and gas-shiclded welding processes as 
they are applied to overlaying, with the 
objective of understanding the role of 
these variables in the production of 
sound, corrosion-resistant surfaces. 


Free Machining Steel; iii—Cutting 
Forces; Surface Finish and Chip Forma- 
tion. .60—WA-111...By M. C. Shaw and 
P. A. Smith, Mems. ASME, and E. Usui, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1960 ASME Winter 
Annual Meeting paper; (in type; to be 
published in Trans. ASME—J. Engng. for 
Indus.; available to Oct. 1, 1961). 


Tests upon a variety of friction sliders 
reveal that, contrary to common belief, 
manganese sulfide is a poor solid lubricant 
relative to air. Lead, on the other hand, 
is found to be an excellent solid lubricant. 
An analog tool is introduced to enable 
surface finish studies to be made in the 
absence of feed marks. 

Cutting force results are presented for a 
wide variety of cutting conditions for 
both resulfurized and leaded steels. The 
built-up edge and thermal softening along 
the tool face lead to complex curves of 


cutting force versus speed. Additions 
of sulfur are found to promote the forma- 
tion of a small built-up edge that is stable 
to much higher valves of speed than that 
normally experienced with a nonre- 
sulfurized steel. Lead, on the other 
hand, tends to prevent built-up edge 
formation. 

Both lead and sulfur are found to pro- 
duce thinner chips, promote chip curl, 
and to give rise to a shorter contact 
length between chip and tool. A dis- 
cussion of the significance of the observed 
changes in contact length will be found 
in part 4 of this series. 


On the Mechanics of Wire Drawing. .60— 
WA-114...By C. T. Yang, International 
Business Machines Corporation, San 
Jose, Calif. 1950 ASME Winter Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Engng. for Indus.; 
available to Oct. 1, 1951). 


Split-die technique was adopted to 
find the coefficient of friction in wire 
drawing directly from experiment. Sim- 
ple dynamometers with wire resistance 
strain gages were used for measuring 
separating force and drawing force in- 
stead of cumbersome equipment used by 
former researchers. Reasonably good 
results were obtained. 

The effect of the land or parallel por- 
tion in the die on the coefficient of friction 
was indicated in the results. Its im- 
portance was emphasized. 

A theoretical equation of the drawing 
stress with the effect of land considered 
was derived. Using the coefficient of 
friction obtained by the split-die method, 
drawing stresses were calculated from the 
derived equation. A comparison of the 
theoretical and experimental drawing 
stresses was made. Results were tabu- 
lated and plotted. 

It was concluded that including the 
land in the analysis of wire drawing is 
important and further research in analyz- 
ing the shear deformation must be pur- 
sued in order to get a close agreement be- 
tween theoretical analysis and experi- 
mental results. 
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A Theory of Shear Spinning of Cones.. 
60—WA-134...By S. Kobayashi, and E. G. 
Thomsen, Mem. ASME, University of 
California, Berkeley, Calif.; and. K. Hall, 
Pratt & Whitney Aijrcraft Company, 
Hartford, Conn. 1960 ASME Winter 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Engng. for 
Indus.; available to Oct. 1, 1961). 


A blank can be transformed into a cone 
by the shear spinning process. In this 
process all elements at certain radii from 
the axis of rotation remain in their re- 
spective positions during deformation. 
The principal deformation process is 
assumed to be one of simple shear, and 
hence the name shear spinning is derived 
from such assumption. 

The theoretical deformation mecha- 
nism of shear spinning of cones is re- 
evaluated. It is found that the predicted 
tangential or power spinning forces for 
commercially pure aluminum and lead 
for several spinning conditions agree 
well with the experimental data. In 
addition, the normal force and axial force 
components are evaluated and fair agree- 
ment between theory and experiment 
achieved. 


The Plasma-Arc Torch—Five Years of 
Evolution. .60—WA-311...By R. M. Gage, 
Linde Company, Division of Union Carbide 
Corporation, Newark, N. J.; and J. F. 
Pelton, Linde Company, Indianapolis, 
Ind. 1960 ASME Winter Annual Meeting 
paper (multilithographed; available to 
Oct. 1, 1961). 


As introduced to industry in 1955, the 
modern plasma arc was first used for the 


cutting of aluminum. Since then, its 
evolution has been interrelated with its 
physical characteristics and limitations 
as a new tool. The modern plasma arc 
is hotter than the hottest chemical flame, 
but much less intense than the electron 
beam. Commercial uses of the plasma 
arc in the field of metalworking are well 
established and consist of constricted 
tungsten-arc cutting as well as plasma- 
arc platting. These are discussed, as 
well as welding, weld surfacing, metal 
heating, and other important but spe- 
cialized applications being established. 


Fuels 


New Concepts—Coal From Mine to Induse 
trial Boilers. .60—Fu-4...By C. E. Day, Jr., 
Mem. ASME, E. |. du Pont de Nemours 
and Company, iInc., Wilmington, Del. 
1960 ASME-AIME Fuels Conference paper 
(multilithographed; available to August 1, 
1961). 


Solutions are offered to the problem of 
reducing investment and operation costs 
for industrial coal-fired boilers. The 
author calls for concentration on methods 
already tried and proved effective, but 
not widely accepted. 

Some steps that could be taken in the 
future for more effective use of coal are 
discussed, including possibilities for 
marketing coal ash, the impracticability 
of maintaining large coal reserves, and 
the extra cost to the coal-fired plant re- 
sulting from the variance in time for rail 
movement from mine to plant. 
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The January, 1961, issue of the Transactions of 
the ASME—Journal of Engineering for Power 
(available at $1.50 per copy to ASME Mem- 
bers, $3 to nonmembers) contains the fol- 
lowing: 

The Radial Turbine, for Low Specific Speeds 
and Low Velocity Factors, by E. M. Knoerns- 
child. (59—A-294) 

Design and Development of a Convective 
Air-Cooled Turbine and Test Facility, by W. F. 
Weatherwax. (59—A-282) 

A New Runaway Speed Limiter for Kaplan 
Turbines, by G. H. Voaden. (59—A-103) 
Vibration of Water-Turbine Draft Tubes, by 
Mitsukiyo Murakami. (59—A-96) 

Charts for Determining Size of Surge Sup- 
pressors for Pump-Discharge Lines, by C. W. 
Lundgren. (59—A-73) 

Simplified Instrumentation and Field Checking 
of Hydraulic Turbine Governors, by B. E. 
Wheeler. (59—A-124) 

Field Testing and Adjusting of Hydraulic 
Turbine-Generator to Improve System Reg- 
ulation, by H.M. Stone. (59—A-149) 
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Field Adjustment of Hydraulic-Turbine Gov- 
ernors, byC. L. Avery. (59—A-108) 

Design of Suction Piping and Deaerator Storage 
Capacity to Protect Feed Pumps, by R. S. 
Thurston. (59—A-20) 

Centrifugal Pumps Used as Hydraulic Turbines, 
by C. P. Kittredge. (59—A-136) 

Cavitation in Centrifugal Pumps With Liquids 
Other Than Water, by A. J. Stepanoff. (59— 
A-158) 

Thermal Instability in High-Speed Gearing, by 
W.P. Welch and J. F. Boron. (59—A-118) 
Advances in Steam Turbines for Marine 
Propulsion, by A.D. Somes. (59—A-263) 
Decentralized Peak-Shaving—Its Economic 
Significance to Electric Utilities, by C. W. 
Bary. (59—A-283) 

Recent Improvements in Load Capacity of 
Large-Steam-Turbine Thrust Bearings, by 
H.C. Bahr. (59—A-139) 

Acoustic Attenuation and Relaxation Phe- 
nomena in Steam at High Temperature and 
Pressure, by D. D. Eden, R. B. Lindsay, and 
H. Zink. 
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New Welding Processes for Difficult to Weld Applications 


Comment by Arthur R. Lytle! 

The author of this paper? has pre- 
sented an excellent dissertation, both 
generally and in some desired detail, of 
the many new processes and techniques 
that can be used to join or weld metals 
and other materials. He is uniquely 
qualified through long experience in the 
field to make this presentation and to 
critically appraise the various processes. 

My particular interest in discussing the 
paper is to supplement it, with a little 
different emphasis. The welding en- 
gineer, considered as a broad tech- 
nologist responsible for all aspects of 
welding, has shown a laudable enthusi- 
asm for reaching out into the newer 
sciences for means of solving his prob- 
lems. Several of the author's examples 
illustrate this and, in some specific in- 
stances, this has been the only recourse 
available to solve the complex problems. 
However, in the broader picture, I be- 
lieve that the principal problems of the 
future in respect to utilization of struc- 
tural metals will not be solved so much 
by new processes as they will by radical 
advances in metallurgical and engineering 
science. The author touched on these 
in his introduction and I only want to 
emphasize them. 

The new structural metals, and within 
this category I am including all load- 
bearing structures, can develop the full 
potential of their high mechanical 
‘properties in engineering structures and 
assemblies only if they are welded. 
Without welding, a factor reflecting the 
means of joining must be employed, but 
with welding, the assembly becomes a 
continuous structure, the properties of 
which may be fully equivalent to those 
possessed by the original material. 


1 Senior consultant, Electric Welding De- 
partment, Linde Company, Division of Union 
Carbide Corporation, New York, N. Y. 

2J. J. Chyle, ‘Welding Processes,"’ Me- 
CHANICAL ENGINEERING, vol. 82, May, 1960, 
pp. 43-47. 
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The fact of a continuous structure, how- 
ever, imposes new and serious problems 
which are almost independent of the 
welding process used. We, for instance, 
must learn how to handle stress and the 
accompanying strain in a complex struc- 
ture; how they are transmitted and 
distributed; we must understand how 
residual stress develops and expresses 
itself in a welded structure and what is 
the effect of two and three dimensions on 
the ability of a particular metal to 
undergo plastic or even elastic strain. 
Over the years we have learned how 
design fits into this picture and have 
been able to circumvent many of the 
difficulties introduced by the continuous 
nature of these welded structures. But 
there is a pronounced trend toward the 
new metals and especially the new 
high-strength steels. These are com- 
pounding our troubles because to use 
them profitably we must load them to a 
higher percentage of their inherent ca- 
pacity for, say, plastic deformation. 
Active research along these lines has 
been and is under way under the auspices 
of such competent and interested agencies 
as the Welding Research Council Ship 
Structures Committee, several agencies 
of the Government, ASME through the 
Boiler Code Committee, and the like. 

The successful solution to this type of 
problem probably will require entirely 
new corcepts in metallurgical and de- 
sign engineering. It is because of this 
situation that the welding engineer ea- 
gerly seeks and appraises each potential 
new process, hoping that he will receive 
major assistance or hopefully a new 
method of attack that will be applicable 
to his objective of being able to weld all 
metals and alloys successfully. 


Comment by Adolph Vicek, Jr.° 
The author has briefly but compre- 
hensively covered the existing tech- 


Director of manufacturing, The Martin 
Company, Baltimore, Md. 


nology on the subject of welding proc- 
esses supporting his written text? with 
illustrations which assist in explaining 
and clarifying the techniques and facili- 
ties involved. 

From the standpoint of an aerospace 
company these new welding processes 
are of great importance. Normally there 
are a number of ways of doing a job and 
our only concern is choosing the most 
economical method. But in today’s 
technology such is not the case—we are 
searching for a method—any method 
that will enable us to do the job. Be- 
cause of this condition it is more im- 
portant to the aerospace industry to de- 
velop new methods rather than improve 
old ones. 

A majority of the welding processes 
described have been fully developed and 
are currently utilized in production oper- 
ations. However, in my opinion, a few 
are still pretty much in the development 
stage and will require considerably more 
development before they can be ac- 
cepted as production processes. 

Electron beam welding is one requir- 
ing further development—primarily in 
bringing it from the laboratory to pro- 
duction status. The vacuums required 
for this type welding are not easily pro- 
vided for complex or large structures 
such as we will most likely be concerned 
with in applying this welding concept 
to space vehicles. Radiation hazards 
would also preclude any idea of placing 
an operator within the vacuum chamber 
without suitable protection. Remotely 
controlled manipulators, similar to those 
used in handling radioactive material, 
will be required to answer this problem. 

Refinements to the foil-seam welding 
concept could possibly overcome the 
problem of porosity in welds which 
would then make this process appli- 
cable to space vehicles where zero leakage 
is mandatory. 

The ultrasonic welding process is 
among the most promising of the new 
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processes for difficult to weld applica- 
tions in the electronics and missile 
fields. As the author stated, substantial 
progress already has been made in de- 
veloping this new process as a production 
tool for joining metals. It is expected 
that ultrasonic welding will become one 
of the most widely used joining processes 
in future missile and _ space-vehicle 
fabrication. 

All of the types of varied brazing 
operations mentioned by the author have 
been utilized by the Martin Company at 
one time or another. The die-quench 
and quartz-lamp techniques were mainly 
R&D programs whereas the furnace and 
electric-blanket operations were semi- 
production. The use of Al,O; as a 
braze-filler addition has been exploited 
by Martin to the point whereby a braze 
filler has been developed using 0.5 to 
1 per cent Al,O; and the remainder silver. 
This alloy, starting in powder form, was 
produced in 0.005-in. gage foil and sub- 
sequently evaluated in tests. The dis- 
persion-hardened alloy has been evalu- 
ated versus silver-lithium in wettability 
and shear strength. In regards to wetta- 
bility the dispersion-hardened alloy is 
sluggish, thereby creating uniform fillets 
on top and bottom faces of honeycomb 
core. The shear data indicated a 6000 
psi difference in strength of the disper- 
sion alloy over the silver-lithium. 

The future potential of honeycomb 
brazing is unlimited with the complexity 
and geometry of missiles and rockets 
always changing with the increasing 
temperatures and the weight require- 
ments decreasing. Thus the need for 
steel honeycomb and subsequently re- 
fractory metal honeycomb is boundless. 

Above all, I feel that the author's dis- 
cussion of the need for new processes is 
particularly significant when we take 
into consideration the new, unfamiliar 
materials that are required today and the 
vastly different environments they will be 
subjected to. 

Also his treatment of the evolution of 
these welding processes from the Egyp- 
tians up to today is interesting. But 
today, just as the author points out, 
the competition is so stiff that we do 
not have 25 or 50 years to develop the new 
processes that are needed. We are com- 
mitted to get vehicles and men into space 
in the next ten years and to do that we 
must perfect our welding processes much 
earlier than ten years. Also, the con- 
cept of sending a space platform up in 
components and then assemblying it up 
there requires that we have a method of 
joining these components in the environ- 
ment of space. So the problem is one of 
urgency, for time is our most limiting 
factor. 
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Comment by F. G. Harkins‘ 


The author has performed a real service 
in assembling in a single package? a 
description of most of the recent develop- 
ments in weld technology and equipment. 

A sage once said that: ‘‘There is 
nothing new under the sun."’ The in- 
ternal-combustion engine in the 1960 
automobile does not differ in principle 
from that of the 1892 model. Similarly, 
many of the so-called ‘‘new’’ welding 
processes are extensions of existing 
techniques necessitated by the develop- 
ment of high-strength, high-temperature, 
low-temperature, and other special pur- 
pose alloys. Even the alloys themselves 
are compounded from familiar materials. 

For the most part, the special welding 
processes have been developed as answers 
to specific problems. For example: The 
arc plasma or plasma jet can be directly 
related to the atomic hydrogen process 
of the early 1930's. The electro slag 
appears to be an extension of the sub- 
merged arc process which came into 
general usage about 30 years ago. 

It is not intended to convey the im- 
pression that the recent developments in 
welding processes are not significant, 
but rather to point up that, in many 
cases, new processes are logical exten- 
sions of existing technology. 

Of the processes discussed in this paper, 
it appears that those most likely to find 
wide commercial usage are: 

1. Ultrasonic Welding. This tool is in- 
valuable for the economical fabrication 
of thin foils. The lack of a heat-affected 
zone is a substantial achievement. Add 
to this the welding of materials which 
were formerly considered to be unwelda- 
ble—such as 2024 aluminum alloy—and 
the value of this process becomes ap- 
parent. 

2 High-Frequency Resistance Welding. 
This process opens new vistas in the fab- 
rication of large-diameter, thin-walled 
tubing and similar applications. Con- 
ventional tube-manufacturing methods 
usually involve a relatively heavy-walled 
structure which is subsequently reduced 
by draw bench or related operations. 
The development of this process allows 
welding of the tubes to actual size and 
thickness at remarkably high rates of 
speed. 

3 Foil-Seam Welding. Many of the 
objections to resistance lap seam welding 
and mash welding are overcome by this 
process. The offset loading of the lap 
welds and the “‘built-in notch’ of the 
mash weld are eliminated. Being a 
pressure-welding process, many of the 
inherent defects of fusion-welding proc- 
esses such as porosity and internal de- 


‘Chief process engineer, Solar Aircraft 
Company, San Diego, Calif. 


fects are minimized. Micrographs of the 
weld structure show a fine grained 
dendritic pattern as opposed to the coarse 
grained pattern of conventional seam 
welding. Weld height and penetration 
is easily and accurately controlled so 
that the stress-distribution pattern be- 
comes ideal for applications requiring 
high-joint efficiencies. 

4 Electron-Beam Welding. This process 
will hardly find extensive commercial 
usage due to high initial cost of equip- 
ment and low-production rates. Where 
highest quality weldments are essential 
to the successful function of the part, or 
where refractory metals must be joined, 
the electron-beam process should be con- 
sidered. 

The processes and techniques described 
in this paper are indicative of the enor- 
mous strides which are being made in the 
metals-joining field. New concepts and 
extensions of existing methods are being 
developed and marketed almost on a daily 
basis. The use of electronic control 
equipment has gone far to insure re- 
producibility and further improvements 
may be expected in the immediate future. 


Author’s Closure 

The author is indebted to Messrs. 
Lytle, Vicek, and Harkins for their 
excellent comments on this paper. Some 
interesting additional points were 
brought up, and these will be discussed 
under the headings of the various com- 
mentators. 

A. R. Lytle. Mr. Lytle has brought up 
an interesting point regarding the utili- 
zation of the structural materials, par- 
ticularly those for load-bearing-types. 
He indicated that the factor reflecting the 
design is an important one, with which 
the author fully agrees. Distribution of 
the complex stresses is an important 
point, and I certainly agree that in this 
field more attention should be given to 
same. Where high-strength carrying 
members are to be joined by welding, 
particular attention should be directed to 
the design, and to place the welds in the 
most advantageous locations so that 
they will be in the least critical areas. 
Stress concentrations due to mechanical 
notches or changes in sections are com- 
plex and particularly difficult to analyze. 
This factor will become increasingly 
more important with the newer refrac- 
tory and reactive metals, some of which 
have properties that are useful at high 
temperatures. As pointed out by Mr. 
Lytle, the metallurgical aspect of these 
alloys, as well as of the weld metal, is of 
vital importance, and more information 
in this area should be obtained. 

A. Vicek, Jr. Mr. Vicek has presented 
an interesting comment on today's prob- 
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lems in the fabrication of missiles, aero- 
space component parts, and satellites, 
which require the study of new welding 
processes which have not as yet been de- 
veloped. This is an area which will re- 
quire the co-ordinated efforts of scientists, 
solid-state physicists, and metallurgists. 
This area is beyond the realm of solution 
by a welding technician. 

Of interest also is Mr. Vicek’s com- 
ment that today there seems to be some 
limitations which must be considered in 
the wide spread adoption of electron 
beam welding to these newer mate- 
rials. 

Fortunately, developments are continu- 
ing in this area, and breakthroughs in 
this type of equipment have been made, 
indicating that heavy sections can be 
welded at relatively low voltages, with- 
out the hazards due to the x rays which 
are given off. Mr. Vicek also pointed 
out some of the advancements made by 
his company, which are of value in 
brazing some of these newer materials. 

F. G. Harkins. Mr. Harkins brought 
out the fact that some of these newer 
welding processes are modifications or 
improvements on some of the older 
processes. 


In fact, if the entire field of weld- 
ing could be condensed into groups, 
these would consist of pressure welding, 
fusion welding, and brazing. All proc- 
esses could be logically classified under 
one of these three groups. However, 
the development of some of the special 
processes does require the talents of 
highly specialized scientific men, par- 
ticularly physicists, metallurgists, and 
engineers who are able to utilize the most 
recent developments in their fields. For 
example, electron-beam welding requires 
a highly scientific approach, since it in- 
volves low vacuum and electrical equip- 
ment of a highly specialized nature. 

Mr. Harkins also points out that there 
are four welding processes which are 
most likely to find wide commercial 
usage, and the author is entirely in 
agreement with this. 

The old adage, ‘There is nothing new 
under the sun,” is true, and many of 
these most interesting and challenging 
new adaptations have been developed by 
our scientists. 


John J. Chyle.® 


5 Director of welding research, A. O. 
Smith, Milwaukee, Wis. 


An Engineer Looks at Human Behavior 


Comment by Gerald H. Hutton’ 

In coNcuRRING in Mr. Grasse’s conclu- 
sion as developed in his paper,’ that 
the salvation of our society lies in the 
mind of the engineer, I should like briefly 
to compare the professional attitude of 
the technologist with that of the poli- 
tician. The function of the former, I 
take it, is to discover and develop ways 
and means for the public benefit, while 
that of the latter is to organize and 
harness such means to suit the public 
taste. 

The line dividing these objectives is 
clear. On the one side we have unadul- 
terated facts as far as it has been feasible 
for the engineer to reveal them. On 
the other, we have the same facts 
cooked and garnished as far as it has been 
expedient for the politician to prepare 
them for public implementation. Now 
the public is notoriously susceptible to 
persuasion and propaganda while being 
convinced of personal interest in an issue 
which must be ethically annoying to 
the engineer. 

In the case of the politician, behavior 
may involve demonstration of partisan- 

® ME, U. S. Navy, % Resident Officer in 
Charge of Construction, San Francisco, Calif. 
Mem. ASME. 

7 Harold Grasse, ‘‘An Engineer Looks at 
Human Behavior,’ Mecuanicat ENGINzEER- 


ING, vol. 82, August, 1960, pp. 34-35. 
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ship, emotion, hysteria, prejudice, jeal- 
ousy, and like passions. Buffoonery at 
conventions and waving of arms to 
crowds are tolerated by society as normal 
procedure. On the other hand, the cur- 
rent exchange of slanderous charges be- 
tween opposing party members is gener- 
ally disapproved. 

A few pertinent suggestions to the 
politicians follow: 


1 Keep propaganda away from con- 
vention and council chambers 

2 Acknowledge manifestations of the 
crowds with as much dignity as possible. 

3 Remember television. Maintain 
balance and sobriety. 

4 Takecare that your behavior cannot 
be used by foreign nationals as under- 
mining the principles of democracy. 

5 Decide whether the President 
should drop party politics after election 
and whether he should employ the best 
men regardless of party prejudice. 


The engineer does not appear to have 
much to worry about in the matter of be- 


havior. Of the 11 influences on over-all 
production enumerated by the author, 
the question of loyalty may be the most 
provocative in this land of individual- 
ism. 

Operating policies are laid down under 
overhead direction and subject to politi- 


cal considerations to which the engineer 
in line of duty is expected to conform. 
Ethical issues are inevitable and the 
engineer has sometimes to ask himself 
whether he should resign, or file a dis- 
claimer of responsibility, or merely 
keep his mouth shut. And there may be 
the natural temptation for the younger 
engineer to give a little push to the 
older engineer's retirement or unemploy- 
ment. 

Problems of this sort will respond 
mostly to disinterested advice 

On the whole, engineers do not appear 
hysterical, emotional, or fearful of the 
machinations of such individuals as 
Castro, Hitler, or Khrushchev since the 
public may be prepared to take in stride 
an increase in taxes, if necessary, for de- 
fense purposes. 

A few salient suggestions for en- 
gineers follow: 


1 Keep politics out of technology. 

2 Consult disinterested advice to- 
ward solving problems of behavior 

3 Adda new slogan to the code some- 
what as follows: ‘‘There is no task, how- 
ever humble, but dignifies the doer if well 
done.”’ 


Comment by Victor Paschkis® 

I read this article’ with great interest. 
I think that the author is right; that it is 
conceivable that human action follows 
certain laws. In making this statement 
he assumed, undoubtedly, cause-and- 
effect relationships comparable to those 
occurring in the physical universe. 

Is it not possible that the same laws 
which all great religious leaders have 
expressed in “‘do and don’t’ terms are ac- 
tually cause-and-effect laws? 

It is quite an interesting exercise so to 
transcribe the well-known moral laws 
with which we are familiar. A sug- 
gestion for such an analogy counters the 
objection that, apparently contrary to 
the prediction of the moral law, evil often 
prevails. A possible answer to this ob- 
jection is that a time lag occurs which 
may be quite long, possibly even longer 
than a life span. 

But time lags are, of course, also known 
in the physical universe. We need only 
remember the observation of a time lag 
in temperature in heating up a furnace; 
or the time lags in control systems. 

If this hypothesis is accepted as a basis 
for experimentation and if we are truly 
concerned for our progeny, most re- 
markable conclusions regarding our be- 
havior would follow. 


8 Professor, mechanical engineering, and 
director, Heat and Mass Flow Analyzer 
Laboratory, Mechanical-Engineering Depart- 
ment, Columbia University, New York, N. Y. 
Mem. ASME, 
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Air Heater for 3000 R, 600 PSIA 


Comment by Robert T. Schroth’ 

Tue heater described in this paper’? 
probably represents the pioneer effort in 
the application of thermal storage-type 
heaters to supersonic wind-tunnel use. 
The paper, itself, should provide a basic 
reference for those engaged in the design 
of high-temperature, high-pressure air- 
heating sources for aerodynamic test 
facilities. Much of the information pre- 
sented has already been made available 
to the Naval Ordnance Laboratory 
(NOL) and to others working in the 
field of aerothermodynamics. The staff 
of the Polytechnic Institute of Brooklyn 
has been most co-operative in freely dis- 
cussing their work with the NOL in the 
past, and their generous exchange of 
information on this subject is acknowl- 
edged. 

As the author suggests, the use of 
direct-fired combustors can be considered 
as a means of regenerating the heat- 
storage bed, and he cites several instances 
in which this method has been applied 
successfully. A combustion-type pebble- 
bed storage heater has been constructed 
at NOL. Although it operates at a 
delivery air temperature of only 1500 R, 
it has a storage, in terms of total air- 
handling capacity at constant delivery 
temperature, of about 30,000 lb. This 
can be compared to a figure in the neigh- 
borhood of 1100 Ib of air in the case of the 
Brooklyn heater. Fig. 1 is a photo- 
graph of the installation, and Fig. 2 is a 
schematic of the equipment. In regenera- 


® Supervisory research engineer, Acrobal- 
listic Research Department, U. S. Naval Ord- 
nance Laboratory, White Oak, Silver Spring, 
Md. Mem. ASME. 

© Martin H. Bloom, “‘Air Heater for 3000 R, 
600 PSIA,’’ Mecuanicat ENGINEERING, vol. 
82, August, 1960, pp. 40-42. 


RUST LON 


Fig. 1 Combustion-type pebble-bed storage 
heater constructed at NOL 
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Fig. 2 Schematic of NOL combustion-type 


pebble-bed storage heater 
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tive heating systems where the total 
air-handling capacity is large and re- 
generating times are short, a direct-fired 
combustion system is competitive with, 
if not preferable to, the electrical system, 
both from the standpoint of initial cost 
and operation. In the NOL heater the 
equivalent of 3000 kw is supplied during 
regeneration. The initial cost of the 
propane gas storage, supply, and com- 
bustion system was about $50,000. The 
cost of an electric load and control center, 
alone, to supply the same power would 
have been upward of $60,000. The 
additional cost of the heater elements 
coupled with the increased mechanical 
complexity would make this scheme un- 
attractive in our design. Moreover, 
electrical energy may run as high as 
twice that of fuel gas. Maintenance 
might be somewhat more expensive 
for the gas-fired unit, but this is open to 
question. Admittedly, these costs will 
vary with the size, temperature, and 
pressure of the installation, but it ap- 
pears that the general trend is to favor 
the gas-fired system as the heater increases 
in size. That temperatures in the region 
of 3500 R can be achieved without harm- 
ful contamination of the air has been 
demonstrated, at least on a pilot basis, by 
several agencies working in this field. 

In considering the physical size of the 
heater bed for a given temperature and 
pressure it is obviously not sufficient to 
look at the cost variation with bed 
diameter without stipulating the total 
air-heating capacity, which is directly 


PEBBLE BED 


AIR HEATER 
1,500 R , 300 Le/sec 


TO ELECTRIC 
HEATER 


lo -44°—THick Finepox 
YY STEEL SWELL 


Va 47% PEBBLES 


related to the bed volume. A _ pre- 
liminary analysis of the cost of a pebble- 
bed storage heater for operation at 200 
atmospheres and 3500 R has been made to 
show the trend in cost of the heater as a 
function of pebble-bed diameter for 
several fixed volumes of heat-storage 
material. It was assumed that the bed 
porosity was 45 per cent, that the thick- 
ness of the insulating refractory was the 
same in each case, and that the ineffective 
length of the heater was constant in each 
instance. A working stress of 30,000 psi 
was used for the pressure-containing 
vessel and the wall thickness determined 
according to an empirical solution for 
laminated thick wall cylinders. The 
results of this analysis are presented in 
Fig. 3. The curves display a more or less 
pronounced minimum depending on the 
volume of the bed. The trend, however, 
in all cases is to indicate a sharp decrease 
in cost with increasing bed diameter up 
to about 2 ft-0 in., and a slowly rising 
cost thereafter. 

This analysis was carried out to include 
vessel diameters which are somewhat 
larger than those that are commercially 
available at present. Due to the growing 
interest that industry has shown in 
producing large diameter, high-pressure 
vessels, it is not unreasonable to project 
the curves into this region, however. 
Of immediate interest is the fact that the 
cost actually dimishes for bed diameters 
up to 2 ft-O0 in. for a 20 cu ft bed volume. 
This is the case which nearly corresponds 
to the Brooklyn heater. Although this 
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Fig. 3 Results of analysis 


analysis assumed a constant pressure, the 
effect of greater design pressures is merely 
to shift the curves to the right. 

Calculation of the pressure drop 
through the pebble bed of the NOL 
heater was based on a percentage of fill of 
60 per cent whereas the measured value 
was 57.3 per cent. The bed diameter to 
pebble diameter ratio was approximately 
43. Since the porosity fell within the 
35-45 per cent range the experimental 
formula for pressure drop found in Perry's 
‘Chemical Engineers’ Handbook,"’ 1950 
edition, was considered applicable. 
Testing of the NOL storage heater is in- 
complete at this time, but preliminary 
measurements show fair aggreement with 
the computed values. 

A final remark on the selection of the 
thermal-storage material may be in 
order. Neglecting the mechanical prop- 
erties and thermal-shock characteristics 
at elevated temperatures; i.e., consider- 
ing purely thermal properties, a good 
starting point in the selection of a suita- 
ble material appears to be to determine 
those materials that combine a high 
specific weight—specific heat product 
(W-C) with high thermal conductivity 
(k) in the temperature range of interest. 
For a given rate of heat release or weight 
flow, a minimum value for the thermal 
conductivity and a minimum specific 
weight can be established and the choice 
narrowed to a consideration of the W-C 
product. It is interesting to note that 
the range of values of this product for 
most solid materials, metals and _ re- 
fractories included, is comparatively 
narrow, in the order of 50 per cent of the 
least value, whereas the spread of values 
of either of the properties is about 7:1. 
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As a consequence, the heat capacity per 
unit volume is relatively constant and 
material selection will be largely de- 
termined by the mechanical and chemical 
characteristics of the material at the de- 
sired temperature level. 

In general, the thermal conductivity 
will assume greater significance with in- 
creasing pressure of the air-heating cycle, 
especially for those materials, such as 
the refractories, which have a low k 
value. In the NOL heater the ratio of 
the gas-side heat-transfer coefficient to 
thermal conductivity was sufficiently 
small that the k of the material could be 
neglected entirely. The method of re- 
generation can also determine whether k 
of the material must be considered. 
The gas-fired regenerating systems or- 
dinarily operate at low pressures, in 
the order of 5 to 20 psig, so that, ir- 
respective of the pebble material, the 
h/k ratio is small and pebble thermal 
conductivity does not contribute signifi- 
cantly to the total heat transfer. On the 
other hand, in an electrically heated 
system, in which thermal radiation is an 
important factor, the k values will usually 
be a determining factor in the rate of 
regeneration. Regenerating time for the 
NOL heater is about three hours when 
the total heat release has been 7.5 X 
10° Bru, the condition which prevails 
when the delivery temperature is on the 
threshold of becoming time variant 


Comment by W. D. Lanier'! 

The subject paper! has assumptions in 
Section 3, Design Calculations, which are 
believed to be incorrect. A pebble bed 
designed on the basis of these assumptions 
will be fluidized at the rated capacity. 
The following suggestions are submitted 
for consideration: 

The actual force acting on a pebble- 
bed segment is the pressure difference 
across the segment times the total bed 
cross-sectional area. 

Therefore, equations (2) and (3), page 
8 of the original paper, should read: 

1! Project engineer, Norman Engineering 


Company, Los Angeles, Calif. (Presently with 
Beckman Instruments Inc., Fullerton, Calif.) 


(Pi — P2)A 
< WX — XiXA a) (2) 


—dp/dx <W 


@) 


In the example, page 9 of the original 
paper 
—dp/dx = 163 pcf 
Since 


(A— @) 


W = 244 


3.14 
= 127 pef 


the bed will lift prior to rated flow 
conditions (neglecting pebble mechanical 
friction). 

The validity of the afore-mentioned 
was borne out experimentally by the 
Sandia Corporation as reported in: 

SC-4354 (TR) AEC Research and De- 
velopment—Acrod ynamics TID-4500 
(15th Edition) D. E. Randall, 5142 and 
S$. S. Millwright, 5142. 

In this experiment the bed fluidized 
when; 

(—dp/dx)/p, ~ 1.0 
where 
p, = Bulk Density 


_ 
A 


Author’s Closure 

The author agrees with Mr. Lanier’s 
modification of the pressure gradient 
criterion. In usual operation the heater 
described in the subject paper supplies a 
nozzle with a 1.50 in. diam throat, thus 
delivering 10 lb/sec at stagnation condi- 
tions of 3000 R and 600 psia, and 12 Ib/sec 
at 2000 R and 600 psia. The maximum 
pressure gradients under these conditions 
are about 100 pef or less. 

Also note typographical errors in 
Eq. (4): On first line, exponent of 
(wVb/6n> should be —0.1; on second 
line, terms containing e should read 
[C1 — e)/e]'-"(1/e) as plotted in Fig. 4. 


Martin H. Bloom.'? 


12 Professor, Aerodynamics Laboratory, Poly- 
technic Institute of Brooklyn, Freeport, N. Y. 


Inspecting Taper Threads—A New Technique 


Comment by Stuart L. Nisbett!* 


This paper'’ presents an interesting 
break-through in the analysis of screw 
threads that has laid dormant much too 


18 Member of Faculty, General Motors Insti- 
tute, Flint, Mich. 

14 A. A. Mittenbergs and Ned Rodgers, 
“Inspecting Taper Threads,"” MecHanica 
ENGINEERING, vol. 82, August, 1960, pp. 
43-46. 


long. The ability to readily determine 
the truth of the effective pitchcone, 
roundness, and constancy of the helix 
angle has always been limited and each 
forward step deserves encouragement by 
all concerned. 

It is believed the difference between the 
plug and ring gages and other instru- 
mentation can stand emphasizing. The 
plug and ring are basic functional gages 
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“that either accept or reject the composite 
geometry of the screw threads. This 
type of gage is still the ultimate in final 
inspection even though it is slow and 
awkward. However, when the geom- 
etry of individual elements of the screw 
thread require investigation, specialized 
measuring machines such as the one de- 
scribed here make up the backbone of 
analytical metrology. 

Probably the most illusive of the screw 
thread geometrical elements has been the 
constancy of the helix angle, otherwise 
known in less refined environments as 
‘drunken threads."’ There are relatively 
few instruments capable of a satisfactory 
analysis of this important characteristic 
and it is good to welcome an instrument 
into the field that includes this faculty as 
one of its several capabilities. Another 
feature of special value in this instrument 
is the chart record it makes of its meas- 
urement. Many more subtle variations 
of basic geometric form can be captured, 
studied, analyzed, and evaluated than is 
possible with vibrating dial hands of one 
type or another. 

It must be recognized that in its present 
or initial form this instrument has rather 
limited application. It was created to 
satisfy the special needs of measuring 
threads used in oil-well drilling. When 
the broad scope of screw threads is 
viewed, the area occupied by the pipe 


threads used in oil-well drilling form a 
small though colorful spot in the picture. 
In fact, this discussion writer at first 
found it difficult to focus clearly on this 
group of screw threads for they are so far 
outside the experience of engineer's 
thinking in terms of general manufactur- 


ing requirements. Looking up some 
American Petroleum Institute tables it 
was found the screw threads for which 
this instrument is specifically designed 
to measure are American National Taper 
Pipe Threads from to 6°/s4. 
This range includes about six or possibly 
eight sizes of threads. It must be re- 
membered that the instrument was suc- 
cessfully developed to measure a few 
sizes of threads, the smallest of which is 
23/, in. in diameter. With this size of 
nominal diameter goes the corresponding 
coarse threads of only four or five to the 
inch with substantial thread flanks. A 
mental picture of this instrument in its 
present form attempting to measure a 
taper pipe thread or a '/s-20 
NF-2 thread becomes a bit ridiculous. 

The next step in the development of 
this instrument should be to make it 
applicable to the vast range of thread 
sizes used in the general manufacturing 
world. It is recognized this presents 
some frustrating problems but the basic 
idea is too good to keep it locked up in 
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such a small or limited field of application. 

As it is viewed through this paper 
there are a few extremely critical design 
problems that must be solved in the 
process of development. No doubt these 
would uncover many more problems not 
readily recognized at this point. 

The shaft driving the master lead screw 
from the rotating drum prevents the 
measurement of threads on anything but 
a hollow part with a generous inside 
diameter. Considering the number of 
threads on solid stock, a redesign should 
be made to eliminate this interfering 
shaft in its present position. 

The problem of concentrically locating 
the threaded part in the rotating drum is 
a serious one and not too satisfactorily 
solved in the present instrument. Per- 
sonal observations have not revealed a 
thread cutting machine of any kind that 
locates the cutting dies from the surface 
that is to become the thread major di- 
ameter for external threads or minor 
diameter for internal threads. Except 
where centers are used, the part is 
generally chucked either longitudinally 
behind the threaded section for external 
threads or upon the peripheral surface of 
the stock containing the internal threads. 
To be sure, such surfaces are seldom quali- 
fied as a datum surface for subsequent 
gage location. It would seem at first 
glance that a better location for gaging 
would be from the pitch line of the 
thread. Alignment rings similar to the 
ones illustrated in Fig. 5 of the paper 
except with spherical balls locating on 
the pitch line of the thread would ac- 
complish the desired positioning. There 
would have to be three balls each on the 
upper and lower rings spaced 120 deg 
apart radially. The balls would have to 
have a longitudinal freedom adequate to 
compensate for the helix angle and any 
variations from its normal path. Also, 
the balls would have to be the correct 
size for the pitch thread being measured. 
This means the alignment rings must be 
designed for quick interchange of a large 
variety of ball-locating attachments. 

Also, as the finer threads and higher 
classes of fit are accommodated, it is 
believed the 0.0001 in. mechanical dial 
indicators would be entirely inadequate 
for measuring the concentric positioning 
of the thread. Either electric or elec- 
tronic indicators or comparators would 
have to be employed. 

The massiveness of the carrier (item 
4 in Fig. 4 of the paper) imparts the idea 
of high inertia even if made from mag- 
nesium and counterbalanced. The area 
of contact of the slideway on the guide- 
way would also present a substantial 
friction. The combination of forces 
means the stylus riding in the thread has 


an appreciable resistance to overcome to 
move the carrier. A fine thread could be 
damaged by scoring or by the groove re- 
sulting from the impressive deflection 
caused by the stylus pressure. 

An instrument that would be practical 
for general thread measurement would 
need to be constructed to a unitized de- 
sign. Master lead screws of various 
pitches must be capable of being quickly 
slipped into place for the screw being 
checked. Similarly, alignment rings as 
previously discussed must be readily in- 
serted. Stylus units for the various 
pitches and for both internal and external 
threads must be readily slipped into 
positive locating, self-locking positions. 
Finally, carrier guideways and slideways 
must be capable of angular adjustment to 
permit the measurement of both taper 
and straight threads. 

Although the economic aspects of such 
a development would petrify the stoutest 
hearts, there is no doubt that the screw- 
thread industry needs an instrument of 
this capability for the evaluation of 
screw threads in general. It is hoped 
sincerely a way will be found to permit 
the further research and refinement neces- 
sary to accomplish this end. The au 
thors are certainly to be complimented on 
their significant accomplishment in this 
field. 


Authors’ Closure 

The authors wish to thank Mr. Nis- 
bett for his penetrating comments, con- 
structive suggestions, and kind compli- 
ments. 

It should be pointed out that ac- 
ceptance of a taper thread by a plug or 
ring gage guarantees an acceptable thread 
only if all the various thread-element 
errors are sufficiently small. Taper 
threads containing large-clement errors 
and accepted (‘‘gaged’’) by plug and 
ring gages may give a quite different 
thread fit than that predicted by the gages 
when the mating parts are screwed to- 
gether. This fact is particularly critical 
in shouldered taper-thread connections. 

The first Tedar machine was con- 
structed primarily for research purposes. 
This may explain its limitations. In 
its original form, it can measure only the 
API (American Petroleum Institute) 
4'/,in., full-hole, tool-joint threads 
that have five threads per inch and a 
three-in. per ft taper. Use of a central 
drive shaft was convenient for this 
particular application and so were the 
aligning rings shown in the paper. As 
Mr. Nisbett points out, neither of these 
expedients is usable for general applica- 
tions. 

The principles of the technique de- 
scribed are applicable to the broad field 
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of both cylindrical and taper threads. 
The authors believe that suitable equip- 
ment can be developed for just about any 
kind and size of threads. However, 
they do not share Mr. Nisbett’s opinion 
that unitized design accommodating all 
sizes and types of threads would be prac- 
tical or feasible. Rather, machines or 
apparatus should be developed each 
accommodating a certain range of thread 
sizes and/or types, suitable for some 
certain part configurations and range of 
sizes of the parts involved. It is difficult 
to conceive a thread-inspection machine 
that would inspect, for example, large 
threads on a heavy part and at the same 
time be capable of inspecting small pre- 
cision screws. Equipment for the latter, 
of course, should be of much smaller 
size and built to higher precision. 

The authors sincerely appreciate Mr. 
Nisbett’s interest and contribution to 
this subject and agree with him that 
further research and development of this 
technique are necessary before it can be 
fully utilized. 

A. A. Mittenbergs.® 
Ned Rodgers.'* 

8 Project leader, mechanical engineering 
department, Battelle Memorial Institute, 
Columbus, Ohio. Mem. ASME. 

16 Chief engineer, Flexweight, Inc., Great 
Bend, Kan.; eeapatie director of engineering, 
American Iron and Machine Works Company, 


Subsidiary of American Machine and Foundry 
Company, Oklahoma City, Okla. 


Who Should Manage Engineers? 


To the Editor 

Mr. Warren's article in the September, 
1960, issue of MecHANICAL ENGINEERING, 
“Who Should Manage Engineers,"’ is 
most stimulating. The following com- 
ments are submitted as a contribution in 
maintaining impetus along Mr. Warren's 
line of thought. 

It may be that an important term has 
been left out of the phrase ‘‘responsi- 
bility, remuneration, and recognition,” 
namely—‘‘authority.’’ This is important 
and is not entirely solved by the modern 
concept that an engineer with initiative 
will assume the required authority or be 
given it quasi-official. The point missed 
in recent engineering-management litera- 
ture is the close relationship between 
official authority and recognition. The 
recent so-called shortage of engineers has 
presented a problem to the individual 
engineer and the engineering pro- 
fession, which is not apparent, but can 
have serious consequences in the near 
future on the security of this country; 
namely, the infusion into responsible 
engineering administration of unqualified 
technically incompetent people, whose 
“status and security depends on 
perpetuating the scientifically unfounded 
theory that engineers are a different breed 
of human being unqualified for ad- 
Ministration or supervisory positions. 


What is the old cliche ‘‘it takes one to 
know one."’ Perhaps, engineering man- 
agement problems in this country can be 
traced in part to the lack of technical 
engineering in management. The au- 
thor’s comments on ‘‘a priori technique’’ 
are appropriate. It would be interesting 
to speculate or estimate what effect, 
psychologically, these prejudices or self- 
evident assumptions have had on engi- 
neers’ Management aspirations in the 
years past. 
Dean J. Darrow." 


Author’s Closure 


The author believes Mr. Darrow’s 
comments are entirely pertinent. His 
suggestion that proper authority should 
go with responsibility should not have 
been overlooked. It is quite probable 
that these ‘“‘a priori assumptions,” 
which are actually not in accord with 
much of present day practice have had an 
adverse effect upon the management op- 
portunities open to engineers. 


G. B. Warren.'8 


17 Senior Flight Test Engineer, Convair 
Astronautics, San Diego, Calif. Assoc. Mem. 
ASME. 

18 Retired vice-president, General Electric 
Company, and consultant, Turbine Division, 
Schenectady, N. Y. Past-president and Fellow 
ASME. 


REVIEWS BOOKS 


Fifty Years of Progress in Management 


Fifty Years’ Progress in Management 
Oliver J. Sizelove and Marshall Anderson, 
coeditors. Published by The American 
Society of Mechanical Engineers, New York, 
N. Y., 1960. Cloth, 8!/, X 11in., figs., index, 
329 pp., $10.50, with a 20 per cent discount 
to ASME members. 


Reviewed by M. J. Murphy! 


1 Vice-president, Smyth & Murphy Asso- 
ciates, Inc., New York, N. Y. Affiliate, 
ASME. 
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Cogpitors Sizelove and Anderson and 
their Advisory Committee deserve high 
praise for their efforts in preparing and 
publishing this unusual book. As mem- 
bers of the Executive Committee of the 
Management Division of ASME, the co- 
editors have been intimately aware of the 
Management Division's past practice of 
publishing successive reports each decade 
entitled ‘“Ten Years’ Progress in Manage- 


ment,’’ following in the path of the late 
Dr. Leon P. Alford, who prepared the 
first such report back in 1912. 

However, in addition to securing the 
contributions of distinguished manage- 
ment authoritics on progress in man- 
agement in the 1950-1960 period (in it- 
self a substantial volume), the editors 
also have brought together the pre- 
viously published reports covering the 
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four previous decades. Thus we have a 
uniquely useful volume which provides 
us with a 50-year perspective of manage- 
ment philosophies and techniques. 

The volume is well organized and 
handsomely presented. Symbolizing the 
golden anniversary theme, the cover is of 
gold. The pages are large (8'/, X 11) 
and the use of a two-column format 
makes for good legibility despite the 
rather small type size used. The 1950- 
1960 report is presented first, and the 
earlier reports follow in reverse order, 
back to 1912. (For those who may be 
worried about the dates, the Manage- 
ment Division wisely decided to shift 
the reporting cycle over to a calendar- 
decade basis. As the editors correctly 
comment, ‘“The two-year overlap of the 
two latest reports is hardly discernible 
in this ficld.’’) 

The caliber of the contributors and of 
their contributions is generally extremely 
good. Dr. Lillian Gilbreth once again 
heads the list. ‘‘Dr. Lillian,’ now in 
her 80's, is still vigorously looking 
ahead, as she was when she wrote the 
foreword to the ten years’ report pub- 
lished in 1952. She and W. L. Jaffe have 
written a stimulating chapter on ‘‘Man- 
agement’s Past-—A Guide to Its Future." 

Lyndall Urwick (Management Phi- 
losophy), H. F. Smiddy (Management as 
a Profession), Alex W. Rathe (Measure- 


ments and Control), H. B. Maynard 


Engineering Economy 


By William T. Morris. 1960, Richard D. Ir- 
win, Inc., Homewood, Ill. 506 p., 6'/4 X 
9'/, in., bound. $10.50. To present engi- 
neering economy with the larger context of the 
analysis of management decisions, this book de- 
votes the first nine chapters to “‘nearly all the 
ideas . . . traditionally included in engineering 
economy."’ These include managerial eco- 
nomics, taxes and replacement policy, and engi- 
neering decisions, covering fundamentals, the 
obtaining of alternatives, sources of informa- 
tion, production and judgment, and evaluating 
intangibles. The remainder of the book in- 
troduces ideas from operations research, man- 
agement science, and decision theory, includ- 
ing probability and game theory, decisions 
under risk, under certainty, and under pres- 
sure, policies of inventory, bidding and pur- 
chasing, statistics, diversification, simulated 
decision making, and the economics of auto- 
mation. 


Extractive and Physical Metallurgy of 
Plutonium and Its Alloys 

Edited by W. D. Wilkinson. 1960, Intersci- 
ence Publishers, Inc., New York, N. Y. 314 
p-, 61/4 X 94/, in., bound. $10.50. Based on 
the 1959 San Francisco symposium sponsored 
by committees of the Metallurgical Society of 
the AIME. W. D. Wilkinson of the Ar- 
gonne National Laboratory contributes a 
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(Manufacturing Management), and Peter 
F. Drucker (A Look Back and a Look 
Forward) have all written outstandingly 
good contributions. Of particular in- 
terest to ASME members is the section on 
Professional Societies, written by C. E. 
Davies. His long association with 
ASME and his current responsibility as 
Executive Director of the United Engi- 
neering Center Project make him a well- 
known figure within the Society. 

In all, there are 19 sections to the 1960 
report, and it is by far the largest and 
most complete to date. However, the 
real contrasts with earlier years lie not so 
much in length or in the variety of sub- 
jects covered, as in the sharp differences 
in emphasis and sophistication that show 
up. The 1960 report, for example, intro- 
duces for the first time a separate section 
on ‘Management Science,’ by E. H. 
Weinwurm. In it, Weinwurm reviews 
some of the more striking developments 
of the past decade in decision theory, 
organization theory, operations research, 
information theory, and data processing. 
Much of the review still emphasizes the 
promise of the future rather than the 
successes of the past, but the impression 
remains strong that the promise is closer 
to realization than even dreamed possible 
ten years ago. Other contributors also 
have highlighted the growth of ‘‘man- 
agement science’’ as a factor. In par- 
ticular, H. K. Hyde's section on ‘‘Prac- 
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special ‘Introduction to Plutonium Metal- 
lurgy,’’ and a annotated bibliography. 
Six papers on the extractive metallurgy of 
plutonium include discussion of conversion of 
salts and reduction of halides to metal, prepa- 
ration of metallic plutonium and halides, and 
removal of fission product elements. Eight 
papers on the physical metallurgy of pluto- 
nium include discussion of alloying behavior, 
plutonium-cerium and plutonium-zinc phase 
diagrams, etching, zone refining, and alpha, 
beta, and gamma plutonium. 


Fuel Cells 
Edited by George J. Young. 1960, Reinhold 
Publishing Corporation, New York, N. Y. 
154 p., 6'/4 X 91/, in., bound. $5.75. This 
volume contains the papers and subsequent 
panel discussion heard at a 1959 Symposium 
apy by the American Chemical Society. 
he nine papers include a general introduction 
to fuel cells, and discussion of high and low- 
temperature hydrogen-oxygen fuel cells, car- 
bonaceous fuel cells, the electrode processes in 
fuel-gas cells, molten alkali carbonate cells, 
catalysis of fuel-cell electrode reactions, and 
electrode kinetics of low-temperature hydro- 
gen-oxygen fuel cells. 


tices in Operational Management—The 
Federal Government"’ points up the con- 
siderable progress made by the federal 
government, alone or in concert with the 
private sector, in the exploitation of 
science and technology in decision-mak- 
ing, information handling, and related 
Management processes. 

Equally interesting is the contrast be- 
tween the sense of newness, of awareness 
of *‘something different’’ which shows up 
in the early writings, and the sense of 
solid acceptance of management as a 
separate discipline which we see today. 
Drucker states this well in his section on 
‘Fifty Years of Management—A Look 
Back and a Look Forward,’ when he 
writes: 

“This new insight, this new concept of 
managing as something specific, suddenly 
arose around 1910. In the next ten years 
between 1910 and 1920, the great decade 
of the first World War, every single one of 
the great themes of management is 
struck... Management, as a specific 
discipline, as a specific kind of work, as a 
specific function in society and economy, 
was developed, almost entirely, within 
the past fifty years.” 

These 50 years of which Drucker speaks 
are the same years covered by this vol- 
ume. It should therefore be a valuable 
guide to anyone concerned with sensing 
the shape of management's future from 
the patterns of its past. 


Gmelins Handbuch der Anorganischen 
Chemie, 8th Edition 

System No. 3 Saverstoff (Oxygen) 

Lieferung 4. 

Published 1960 by Verlag Chemie, Weinheim, 
Germany. 366 p., 7 X 10 in., paper. $53. 
The 4th Oxygen section treats in successive 
chapters Air, Active Oxygen, and Ozone. 
Under “Air” this portion of the Handbook 
describes solely the physical properties. 
**Active Oxygen"’ includes information on 
formation and preparation and on chemical 
reactions. ‘“‘Ozone,"’ prefaced with a his- 
torical review, devotes considerable space to 
formation and decomposition, and only a few 
pages to preparation. Under physical proper- 
ties the structure of the molecule is accorded 
special interest. Under mechanical and ther- 
mal properties it is noted that the literature 
data hie erto used should be regarded as obso- 
lete, in view of recent measurements which 
have been made since the previous cut-off date. 


Graphite and Its Crystal Compounds 

By A. R. Ubbelohde and F. A. Lewis. 1960, 
Oxford University Press, New York, N. Y. 
217 p., 61/2 X 91/2 in., bound. $5.60. This 
survey includes description of current lines of 
research without attempting definitive treat- 
ment where these are considered to be = 
ture. It covers crystallographic models and 
structure of graphite, its physical, thermal, 
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and electronic properties, and its crystal com- 
pounds and their electrical and chemical 
properties and chemical eo. The final 
two chapters discuss graphite oxide, and the 
chemical transformation of graphite to volatile 
products. There is a 28-page bibliography. 


Handbuch des Kokereiwesens 

Edited by Otto Grosskinsky. 1958, Karl 
Knapp Verlag, Diisseldorf, Germany. 541 
p-, 7'/+ X 91/2 in., bound. DM 86.00. This 
second volume of the Handbook of Coking 
Practice discusses by-product recovery and gas 
purification on a broad scale. The first three 
chapters deal with the classical methods of by- 
salen recovery, and chapters 4 to 9 with the 
modern procesess developed in coking practice. 
Finally, one chapter each is devoted to the 
utilization of clean gas as a raw material, flow 
circuits for gas treatment, and the economics 
of such coke and by-product production. 


Information and Decision Processes 

Edited by Robert E. Machol. 1960, McGraw- 
Hill Book Company, Inc., New York, N. Y. 
185 p., 6'/s X 9*/, in., bound. $5.95. A 
volume based on a 1959 Purdue University 
Symposium on Information and Decision Proc- 
esses, including two of the outstanding papers 
from the 1958 Symposium. The 12 papers 
include discussion eiaiain in decision 
making, sequential design of experiments, 
models, sequential decisioning and tests, 
Markov chains in probability theory, coding 
theorems, group testing in a binomial sample, 
subjective probability, and statistical decision 
theory in engineering. 


Infrared Radiation 

By Henry L. Hackforth. 1960, McGraw-Hill 
Book Company, Inc., New York, N. Y. 303 
p., 6'/4 X 9/4 in., bound. $10. This book 
presents information on the components of 
infrared radiation units and the laws of 
— by which they operate. It then out- 
ines the applications and potentialities of 
infrared in science, medicine, technology, 
and industry. A generalized infrared system 
is developed step by step from the source 
of the signal through the methods of trans- 
mission to the final display. The latest mate- 
rial on infrared artificial sources, research in 
wave-length transmission, infrared instru- 
ments, detectors, and spectroscopy is given. 


An Introduction to Linear Programming 

and the Theory of Games 

By S. Vajda. 1960, John Wiley & Sons, Inc., 
New York, N. Y. 76 p., 5'/2 X 8%/« in., 
bound. $2.25. This is an elementary British 
treatment of two mathematical techniques 
fundamental to Operational (Operations) Re- 
search. Linear programming is dealt with 
mainly as a simple numerical method, examin- 
ing the transportation problem, graphical 
representation, the Simplex Method, complica- 
tions and their resolution, and duality. The 
theory of games is evolved from the basis of 
linear programming and includes discussion 
of normalization, graphical representation, 
nonzero-sum games, more person games, and 
infinite games. 


introduction to the Statistical Dynamics 

of Automatic Control Systems 

By V. V. Solodovnikov. 1960, Dover Pub- 
lications, Inc., New York, N. Y. 307 p., 
5'/2 X 8in., paper. $2.25. This version of a 
translation of the original 1952 Russian work, 
edited to remove errors of terminology and of 
style, constitutes a self-contained exposition 
of the principles of the analysis of linear sys- 
tems, the statistics of random signals, and the 
theory of linear prediction and filtering. It 
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Engineering Societies Library books, except 
bibliographies, handbooks, and other refer- 
ence publications, may be borrowed by 
mail by ASME members for a small han- 
dling charge. The Library also prepares 
bibliographies, maintains search and trans- 
lation services, and can supply a photoprint 
or a microfilm copy of any item in its collec- 
tion. Address inquiries to R. H. Phelps, 
Director, Engineering Societies Library, 29 
West 39th Street, New York 18, N. Y 


does not contain discussion of specialized 
contributions to the theory of filtering and 
prediction made since 1952. 


Low-Temperature Techniques 

By F. Din and A. H. Cockett. 1960, Inter- 
science Publishers, Inc., New York, N. Y. 
216 p., 53/4 in., bound. $6.50. This 
work of British authors intends to provide a 
source of up-to-date information about the 
principles and practice of low-temperature 
techniques, emphasizing the practical aspects. 
Sources are not given, but pod i recommenda- 
tions reflect international publications. The 
book discusses the geographical and historical 
background, the production and measurement 
of low temperatures, low-temperature tech- 
niques in the lab, the properties of materials 
at low temperatures, gas separation, and the 
storage, transport, and uses of liquefied gas, 
particularly in industrial refrigeration. 


Malleable tron Castings 

Published 1960 by the Malleable Founders 
Society, Cleveland, Ohio. 526 p., 6'/, X 
91/2 in., bound. $10. Change of title indi- 
cates complete rewriting of this book's prede- 
cessor, “‘American Malleable Iron—A Hand- 


book,"’ to encompass the results of research, 
the new manufacturing methods introduced 
and the better production equipment developed 
since 1944. The book discusses the history 
and the physical, mechanical, and engineering 
properties of malleable iron, its machining 
and metallurgy, and the various types, uses, 
design, and manufacture of malleable iron 
castings. Two ee give special attention 
to pearlite malleable iron and alloyed mallea- 
ble iron. 


The Manufacture of Iron and Steel, Vol. 3: 
Steelworks Fuels, Furnaces, Refractories, 
and Instruments 

By G. Reginald Bashforth. 1960, Chapman 
& Hall, Ltd., London, England. 246 p., 
5'/2 83/4 in., bound. 35s. The 1959 
revision of Vol. 2 of the original work necessi- 
tated a third volume to accomodate the large 
amount of new material involved. Thus 
Vol. 1 deals with iron production, Vol. 2 
with steelmaking processes, and the new Vol. 3 
discusses open hearth fuels, liquid fuels, and 
producer gas; the open hearth furnace, plant, 
and equipment; and instrumentation and re- 
fractories in steelmaking plants. Written by 
a British author connected with Banaras 
University in India, the book draws on inter- 
national sources for material, illustrations, 
and examples. 


Materials Selection for Process Plants 


By R. E. Gackenbach. 1960, Reinhold Pub- 
lishing Corporation, New York, N. Y. 
318 p., 6'/, K 91/4, in., bound. $8.50. This 
handbook contains data on the mechanical 
properties, fabrication characteristics, and 
corrosion-resisting qualities of metals, plastics, 
rubbers, paints, and cements for use in process 
equipment. The emphasis is on the preven- 
tion of corrosion, and the various types of 
corrosion and their prevention are first pre- 
sented. The author then outlines information 
on the properties and applications of iron, 
steels, plastics, rubbers, chemical-resistant 
cements, paints, and alloys of nickel, copper, 
aluminum, lead, and titanium, gathered from 
his own experience, from literature sources, 
and from manufacturers’ catalogs. 


BOILER AND PRESSURE 
VESSEL CODE 


Interpretations 


The Boiler and Pressure Vessel Com- 
mittee meets regularly to consider 
‘‘Cases’’ where users have found difficulty 
in interpreting the Code. These pass 
through the following procedure: (1) 
Inquiries are submitted by letter to the 
Secretary of the Boiler and Pressure Vessel 
Committee, ASME, 29 West 39th St., 
New York 18, N. Y.; (2) Copies are dis- 
tributed to Committee members for study; 
(3) At the next Committee meeting inter- 
pretations are formulated to be submitted 
to the ASME Board on Codes and Stand- 
ards, authorized by the Council of the 
Society to pass upon them; (4) They are 


submitted to the Board for action; (5) 
Those which are approved are sent to the 
inquirers and are published in Mecuant- 
CAL ENGINEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 
ing Nov. 4, 1960, and approved by the 
board on Dec. 6, 1960.) 

Annulment of Cases 
Case 1055-1 

Provisions of Case now included in 
Addenda to Section VIII. 

Case 1122-7 

Provisions of Case now included in 
Addenda to Section VIII and Case 1274N- 
3. 
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Case 1213 
Provisions of Case covered by revisions 
to Specifications SA-182. 


Case 1198 
Provisions of Case now included in 
Addenda to Section VIII. 


Case 1188-1 

(Special Ruling) 

Copper-Chrome-Nickel 
Add to the Inquiry: 


and castings which meet the require- 
ments of ASTM Specification A296 (latest 
revision) in all respects except that the 
composition shall be ACI Type CN-7M 
of following chemical and physical re- 
quirements: 


Carbon, max, per cent 
Manganese, max, per cent 
Silicon, max, per cent 
Phosphorus, max, per cent 
Sulphur, max, per cent 
Chromium, per cent 
Nickel, per cent 
Molybdenum, per cent 
Copper, min, per cent 
fron, per cent 


sss 


@ 


Tensile strength, min psi 
Yield strength, min psi ’ 
Elongation in 2in., min percent 35 


Add to the Reply the following: 

(10) Castings of the ACI Type CN-7M 
described may be used under the above 
applicable provisions for service in the 
temperature range of 20 to 300 F and with 
the following maximum allowable 
stresses at the metal temperatures shown: 


_—20 to 200 F 300 F 
15,600 psi 15,000 psi 
Case 1204-6 
(Special Ruling) 
Quenched and Tempered Steel 
Revise Item (12) of the Reply to add 


“‘and stiffeners’’ after structural attach- 
ments. 


Add a new Item (21) to read: 

(21) External Pressure 

(a) The required thickness of shells or 
heads shall be determined from the chart 
in Fig. UCS-28.3. 

(b) The required moment of inertia of 
stiffening rings shall be determined from 
the appropriate chart in the Code for the 
material used in the ring or from Fig. 
UCS-28.3 if made of low alloy steel 
covered by this Case. (Fig. UCS-28.3 
will be included in Case Interpretations 
sheet.) 


Case 1241-2 
(Special Ruling) 
Carbon Steel Forgings SA-105 


Inquiry: \s it permissible to use carbon 
steel forgings to Specification SA-105, 
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Grade II, for construction conforming to 
Sections I and VIII as modified by the 
following requirements? 

(a) Heat-Treatment Heat-treatment 
may consist of accelerated cooling and 
tempering. 

(b) Mechanical Properties In addition 
to the requirements of Specification SA- 
105, Grade II, the Brinell hardness of 
those parts on which tensile tests are not 
made shall not exceed 187 BHN. 

For material over 31/2 in. in thickness 
a deduction from the percentage of elon- 
gation in 2 in. specified of 0.5 per cent 
shall be allowed for each increment of 
1/, in. above 31/2 in. This deduction 
shall not exceed 3.0 per cent. 

(c) Inspection All surfaces shall be 
inspected for injurious defects by mag- 
netic-powder or penetrant-oil methods. 

Rep!y: In the opinion of the Com- 
mittee, carbon steel forgings made to 
Specification SA-105, Grade II, as modi- 
fied in the Inquiry may be used for con- 
struction conforming to Sections I and 
VIII of the ASME Boiler and Pressure 
Vessel Code with the following addi- 
tional requirements: 


(1) Welding procedure qualification in 
accordance with Section IX shall be per- 
formed on test plates of this material sub- 
jected to the same heat treatment before 
and after welding as will be used in 
fabrication. 

(2) Material subjected to accelerated 
cooling as outlined in (a) of the Inquiry 
shall not be subject to the prohibition of 
welding as outlined in Pars. UF-5(c) and 
UF-32(a), or to the heat treatment re- 
quired by Par. UF-31(b) after all repair 
welding is compicted. 


Case 1272N-2 
(Special Ruling) 
Containment and Intermediate Containment 
Vessels 

Add a new subparagraph as follows: 

(6) Welded Attachments: All attach- 
ment welds to pressure parts except round 
studs up to and including */s in. diam 
shall be welded using a qualified pro- 
cedure used for welding shell joints of the 
vessel. Material used for nonpressure 
parts, permanently welded directly to 
pressure parts of impact tested material, 
which are not subsequently  stress- 
relieved shall also be of similar impact- 
tested material. This material shall ex- 
tend 16 times the attachment weld thick- 
ness beyond the vessel wall before other 
material shall be attached by welding. 
Other Code materials (except those of 
structural quality and SA-53 pipe) in the 
P-1 Group of Table UCS-23, up to and 
including '/, in. thickness, may be 


welded to impact-tested shell material 
provided the weldment is stress-relieved. 


Case 1273N-4 
(Special Ruling) 
Nuclear Reactor Vessels and Primary 
Vessels 

Inquiry: Under what special rules shall 
a nuclear reactor vessel or a primary 
vessel, as defined in Case 1270N, be built 
in order to be acceptable for Code con- 
struction? 


Reply: Pending development of more 
complete rules to cover nuclear vessels, 
it is the opinion of the Committee that a 
reactor vessel or a primary vessel shall 
meet the requirements of this Case in 
order to meet the intent of the Code and 
to be stamped in accordance with Case 
1270N. Where differences exist the re- 
quirements of this Case take precedence 
over the Code rules for the subjects cov- 
ered. The requirements of this Case are: 

(1) The thickness of each part of the 
vessel shall not be less than that deter- 
mined by the Code rules using the appli- 
cable formula for the part with S values 
from the appropriate table in Sections I 
or VIII. 

(2) The combination of stresses evalu- 
ated under item (1) with thermal stresses 
due to temperature distributions at any 
level of steady power operation, includ- 
ing internal heat generation, shall not 
exceed 1!/, times the S value. 

(3) For operating metal temperatures 
up to 800 F, the maximum allowable bolt 
design stresses as used in Code formulas 
may be based on heat treated properties 
for operating metal temperatures 100 F 
or more below the tempering tempera- 
ture, provided the stresses do not exceed 
1/3 of the yield strength at temperature. 

(4) (a) Due regard shall be given to 
the creep and stress-rupture properties 
for prolonged exposure at temperature in 
order to assure adequate safety under all 
conditions of operation. 

(b) Each design detail shall be care- 
fully considered to provide against 
operational failure such as might occur 
from thermal stress, external pipe reac- 
tions, or control rod drive shock. 

(5) Compensation shall be made for 
all openings regardless of diam. Com- 
pensation shall be on either the reinforce- 
ment basis or the ligament efficiency 
basis as given in Section I or Section VIII. 
Any compensation required shall be in- 
tegral with the vessel wall or the nozzle 
or some with each. Properly deposited 
and inspected weld material may be in 
cluded as part of the compensation. 

(6) Attachment of Nozzles or Other 
Connections 


(a) General—Nozzles or other connec- 
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but 0.21 


(c) 
(Fig. Modified 


(Fig. UW-16.1 q-4) 
Note: 


45° Max. 
18.5° Max. 


Max.= 


1 1/2t Min. 
(Fig. UW-16.1q-2) 


r2 


Sect. A-A 
(c-/) 
Sections Perpendicular 
and Parallel to the 
Cylindrical Vessels Axis 


30° 


Max. 


Backing Strip 


if used must 
be Removed 


3/4 In. R Min. 


t= Thickness of Part Penetrated 
tn=Thickness of Penetrating Part 

te Min.=0.7tp or 1/4 In. whichever is Less 
r,; Min. =1/4t or 3/4 In. whichever is Less 


=1/4 In. Minimum 


Fig. 1 Acceptable welded nozzle attachments readily radiographed to Code standards 


tions shall be attached to the shell or 
head of the vessel by one of the methods 
given in this Case. 


(1) Itis the intent that full penetration 
welds as shown in Figs. 1, 2, and 3 be 
used, except as otherwise provided in 
6(a (2) and 6(a)(3), for the purpose of 
achieving continuity of metal and facili- 
tating the required radiographic ex- 
amination. When all or part of the re- 
quired compensation is attributable to 
the nozzle, the nozzle shall be attached 
by full penetration welds through either 
the vessel or the nozzle thickness or a 
combination of both including any weld 
metal used for compensation. 
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(2) Non-full-penetration welds as 
shown in Fig. 4 are allowed only for 
attachments on which there are substan- 
tially no piping reactions, such as control 
rod housings, pressurizer heater attach- 
ments and openings for instrumentation 
and on which there will be no thermal 
stresses greater than expected in the 
vessel itself. For such attachments, all 
compensation shall be integral with the 
part of the vessel penetrated. Non-full- 
penetration welds shall be of sufficient 
size to develop the full strength of the 
attachment. 


(3) Radiography of seal welds is not 
required. 


(b) Butt Welded Attachments—Nozzles 
may be attached by full penetration butt 
welds through cither the vessel or the 
nozzle wall as shown in Fig. 1. The 
butt weld shall be so located that it may 
be radiographically examined to the 
standards in Par. UW-51 or Par. P-102. 

(c) Full Penetration Corner Welded 
Attachments—Nozzles as shown in Fig. 2 
may be attached by full penetration 
welds through cither the vessel or nozzle 
wall. 


(1) Nozzle attachment in accordance 
with Fig. 2, Sketch (k) shall be ex- 
amined to the radiographic standards of 
Par. UW-51 or Par. P-102. The radi- 
ography of this detail is recognized as 
requiring special techniques, including 
multiple exposures, and these techniques 
shall be subject to the approval of the 
inspector. 


(2) Nozzles attached in accordance 
with Fig. 2, Sketches (f), (g), Ch), GD, 
(j) and (j-1) shall be radiographically 
examined to the radiographic standards 
of Par. UW-51 or Par. P-102 and the 
special radiographic techniques required 
shall be subject to the approval of the in- 
spector. In addition, the fusion zone 
and the parent metal beneath the attach- 
ment surface shall be ultrasonically in- 
spected after welding to assure freedom 
from lack of fusion and laminar defects. 
The ultrasonic inspection and the stand- 
ards in quality shall conform to Case 
1275N. 

(d) Attachment of Connections Using 
Deposited Weld Metal as Compensation— 
Built-up weld deposits may be applied to 
either the vessel or the nozzle wall pro- 
vided the deposited weld is radio- 
graphically examined to the standards in 
Par. UW-51 or Par. P-102 before assem- 
bly. Nozzles may then be attached by 
full penetration welds through either the 
vessel or the nozzle wall as shown in 
Fig.3. This weld attachment shall be so 
located that it can be radiographically 
examined to the standards in Par. UW-51 
or Par. P-102 and, prior to fabricating the 
vessel, the manufacturer shall demon- 
strate to the satisfaction of the inspector 
the adequacy of the radiographic tech- 
nique. Whenever a weld is attached toa 
plate surface as in Fig. 3, Sketches (1), 
(m) and (n), the fusion zone and the 
parent metal beneath the attachment 
surface shall be ultrasonically examined 
in accordance with Case 1275N after 
welding to insure freedom from lack of 
fusion and laminar defects. 

(e) The inner corners of finished open- 
ings in which the nozzle necks do not 
extend beyond the inner surface of the 
part penetrated, shall be rounded to a 
radius of !/, the required thickness of the 
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part penetrated, but such radius need not 
exceed 3/, in. 

The corners of the end of each nozzle 
neck extending less than the square root 
of d X t, beyond the inner surface of the 
part penetrated shall be rounded to a 
radius of !/. the thickness of the nozzle 
neck, but such radius need not exceed 
3/, in. 

(f) Fillet welds used in the attachment 
of nozzles shall be used only to provide a 
transition between the parts being joined 
or to provide a seal. The throat dimen- 
sion t, of fillet welds, when used, shall be 
at least the smaller of '!/; in. or 0.7 t, 
and shall be finished by grinding to pro- 
vide a smooth surface and having a 
transition radius at its intersection with 
either part being joined of not less than 
1/, of the thickness of the thinner of the 
parts being joined. 


(gy) Attachment of Connections Using 
Partial Penetr«tion Welds— 


(1) Partial Penetration Attachments— 
Partial penetration attachments used to 
connect nozzle necks as permitted in (a) 
shall be groove welds having a minimum 
depth equal to 1'/, times the nominal 
thickress of the neck. These welds shall 
be inspected by progressive magnetic 
particle or penetrant methods. Accepta- 
ble types are shown in Fig. 4. 

(2) The corner radius requirements of 
6(e) shall be met. 

(7) The Code rules are intended to pro- 
vide minimum safety requirements for 
new construction, and not to cover de- 
terioration which may occur in service as 
a result of corrosion, erosion, radiation 
effects, instability of the material, or 
operating conditions such as transient 
thermal stress or mechanical shock and 
vibratory loading; nevertheless par- 
ticular consideration shall be given to 
these effects with a view to obtaining the 
desired life of the vessel. 

(8) In view of these severe service 
requirements, particular consideration 
shall also be given to materials, construc- 
tion, and inspection, including supple- 
mentary methods of non-destructive test- 
ing, so that soundness and good practice 
will result. Due regard shall be given to 
such items as smoothness of welds and to 
location and detail of structural attach- 
ments. 

(9) When the surface exposed to the 
fluid under pressure is required to be clad 
with a material having better corrosion 
resistance than the base metal, the rules 
of Part UCL of Section VIII governing 
application of cladding shall apply except 
as modified below and the applicable 
design formulas from Section I or Section 
VIII may be used with the following 
supplementary rule: 
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Backing Strip 
if used must | | tn 


be Removed 


(f) 

(Fig. UW-16.1 a) 
Backing Strip 
if used must 
be Removed 


(Fig. UW-I6.1c) 
> 


(j) 
(Fig. UW-16.1h) 
t 


(g) 
(Fig. UW-16.1b) 


te 


(i) 
( Fig. UW-16.1g) 
t 


Backing Strip 
if used must 
be Removed 


Sections Perpendicular 
and Parallel to the 
Cylindrical Vessels Axis 


Note: 


t = Thickness of Part Penetrated 
tn=Thickness of Penetrating Part 

te Min.= 0.7 tp or 1/4 In. whichever is Less 
r; Min. = 1/4t or 3/4 In. whichever is Less 


lo =1/4 In. Minimum 


Fig. 2 Acceptable full penetration welded nozzle attachments radiographable with 
difficulty and generally requiring special techniques including multiple exposures to 


take care of thickness variations 


(a) The specified nominal thickness of 
the cladding shall not be included as a 
part of the required wall thickness. In 
applying the design formula the diameter 
shall be taken as the inside diameter plus 
twice the specified nominal thickness of 
the cladding. 

(10) When the parallelism or perpen- 
dicularity requirements of nozzle (such 
as are used in control rods, etc.) must be 
maintained for operational or functional 


reasons to tolerances closer than those 
which can be obtained by means involv- 
ing the stress relief of the compcsite 
structure with its associated distortion of 
the nozzle parts, thermal stress relief 
of the complete component fabricated of 
welded carbon or low alloy steel is not 
required provided: 

(a) The opening is completely rein- 
forced with the reinforcement located in 
the vessel shell or head. 
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See Note NG 


Step 2 


Backing Strip 
if used must 
be Removed 


See Note | 


Backing Strip 
if used must 
be Removed 


4 


‘ 
Step | (n-/) 


Step |: Examination Required 
Before Assembly 


Note: 


t= Thickness of Part 
Penetrated 


tn = Thickness of Penetrating 
Part 


Min.=0.7 tn or 1/4 In. 
whichever is Less 


Min.= 1/4t or 3/4 In. 
whichever is Less 


r2=1/4 In. Minimum 


(b) Mechanical means such as some 
slight interference fit of the two mating 
parts is employed to insure tight contact 
and relieve external bending stresses on 
the weld joints. 

(c) The nozzle weldment is performed 
by a proven procedure, complying with 
the requirements of Section IX of the 
Code so that the heat affected zones of all 
parts is made and stress relieved prior to 
final welding with weld metal thar will 
satisfy the requirements of Section IX 
without the necessity of a final stress 
relief. 
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Step 2 


Step 2: Radiographic Examina- 

~~ tion Made to Fig | or 2 
is Required of the 
Attachment Used 


Note |: This Dimension Shall 
be at Least 3/4 In. 
When Step 2 Radio- 
graphic Examination 
is Made to Fig | 


Fig. 3 Acceptable full penetration welded 
nozzle attachments requiring intermediate 
examination 


Case 1274N-4 
(Special Ruling) 
Special Material Requirements 

Revise the Inquiry to read: 

Inquiry: What requirements for ma- 
terials not listed as materials adopted for 
Code construction and what special con- 
struction and special requirements for 
Code adopted materials may be used in 
nuclear pressure vessels conforming to the 
requirements of Section I or Section VIII 
of the Code as supplemented by Case 
1273N. 


| Weld Reinforcement 
if used must be 
Exomined as in 


125th Fig. 3 


Note: 


t = thickness of part penetrated 
tn = thickness of penetrating part 


to min. = 0.7tn or 1/4 in. whichever is less 
r min. = 1/qtn or 4/, in. whichever is less 


Weld groove design for oblique nozzies of this 
type requires special consideration to achieve 
the 1.25 tn minimum depth of weld and ade- 
quate access for welding and inspection. 
With due regard to the requirements in Par. 
(4)(b) and in the last sentence in Par. (6)(a)(2), 
the welds shown in the sketches may be on 
either the inside or the outside. 


Fig. 4 Partial penetration welded nozzle 
attachments acceptable when independent 
of reinforcement requirements 


Add a new paragraph to the Reply as 
follows: 


(5) The rules of Section VIII, Part 
UHA, pertaining to Types 304L and 
316L, low carbon stainless steel, may be 
used for nuclear vessels to be built and 
stamped under the rules of Section I. 


Case 1290 


Interpretation of Par. UG-29, Stiffening 
Ring Design 

Inquiry: Par. UG-29 in Section VIII of 
the Code contains rules for the design of 
stiffening rings for cylindrical shells 
under external pressure. Is it permissi- 
ble to use the moment of inertia of a 
combined section made up of the added 
stiffening ring and a portion of the shell 
plate when calculating the required 
moment of inertia? 

Reply: It is the opinion of the Com- 
mittee that, as an alternate to the method 
given in Par. UG-29, a portion of the 
shell plate may be considered in com- 
bination with the added stiffening ring in 
determining the required moment of 
inertia, provided that the calculated 
moment of inertia of the combined 
stiffener and shell section shall be not less 
than 1.3 I,, as defined in Par. UG-29. 
The width of the shell plate to be con- 
sidered effective for stiffening shall be 
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not more than 1.101 Dt, where D, and 
t shall be as defined in Par. UG-28(b). 
This width shall be considered as being 
centered about the center of gravity of the 
section of the added stiffening ring. It 
the stiffeners should be so located that 
the maximum permissible effective shell 
sections overlap, the effective shell sec- 
tion for each stiffener shall be shortened 
by one-half of the overlap. All other 
provisions of Pars. UG-29 and UG-30 
shall apply. 


Case 1291 
(Special Ruling) 
Use of Cast Aluminum Alloys 

Inquiry: May aluminum casting alloy 
SG70A meeting the requirements of 
ASTM Specification B26-59T (Alumi- 
num Association Designation 356) be 
used in unfired pressure vessels which are 
to be constructed and stamped in accord- 
ance with the rules of Section VIII of the 
ASME Boiler and Pressure Vessel Code? 

Reply:* It is the opinion of the Com- 
mittee that aluminum casting alloy 
SG70A of ASTM Specification B26-59T 
may be used for unfired pressure vessels 
constructed and stamped in accordance 
with Section VIII under the following 
conditions: 

(1) The following maximum allowa- 
ble stress values multiplied by the cast- 
ing factors specified in Par. UG-24 shall 
be used with the design rules when 
reference is made to Table UNF-23: 


For Metal Temps. Not Exceeding Deg F 


Con- 
dition 100 150 200 250 300 350 400 


—T6 7500 7400 6900 5700 .. oe oe 
—T71 6250 6000 5750 5500 4950 3750 2600 


(2) This alloy shall not be welded. 


Case 1292 
(Special Ruling) 
Resistance Welding for Other Than Butt 
Joints 

Inquiry: Is it permissible to construct 
unfired pressure vessels with the follow- 
ing limitations under such requirements 
of Section VIII of the ASME Boiler and 
Pressure Vessel Code as are applicable, 
using resistance spot welding and re- 
sistance seam welding? 


(1) Construction is limited to em- 
bossed or dimpled assemblies,' each de- 
sign of which requires proof testing for 
determination of allowable working 
pressure. 

(2) Materials used in the resistance 
welded parts of such vessels are 

1 Embossed or dimpled assemblies consist 
of cither two embossed plates welded to- 
gether, or two dimpled plates welded together, 


or an embossed or dimpled plate welded to a 
flat plate. 
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(a) Carbon Steel 
Specifications SA-285 and SA-414 with 
the further limitation that the carbon 
content is 0.15% maximum. 

(b) Chromium-Nickel-Austenitic 
Steels 
SA-240 Type 302 

304 


(3) Operation at an internal pressure 
of no more than 250 psi and an internal 
volume of no more than § cu ft. 

(4) Used for the containment of air, 
water, steam, ammonia, or the chlori- 
nated or fluorinated hydrocarbon refrig- 
erants. 

Reply: It is the opinion of the Com- 
mittee that resistance spot welding and 
resistance seam welding may be used in 
the construction of unfired pressure ves- 
sels, under the limitations of the inquiry, 
provided the following additional re- 
quirements are complied with: 


(1) The allowable working pressure 
for resistance welded embossed or dim- 
pled assemblies shall be established in 
accordance with the requirements of 
Section VIII, Par. UG-101. Allowable 
working pressure of components which 
can be calculated shall be done in accord- 
ance with the Code. 

(2) In lieu of the present Procedure 
Qualification and Performance Qualifica- 
tion requirements of Section IX, the 
following requirements shall be met for 
resistance spot welded and resistance 
seam welded pressure vessels: 


(a) Proof Test A pressure proof test to 
destruction shall be conducted on a 
finished vessel, as specified in Par. UG- 
101(m) of Section VIII. 

(6) Workmanship Samples Three single 
spot welded specimens and/or one 
seam welded specimen, as shown in Figs. 
1 and 2, shall be made immediately be- 
fore and after the welding of the proof 
test vessel. These test specimens shall be 
representative of the manufacturing prac- 
tice employed in the fabrication of the 
proof test vessel. When a difference in 
the amount of magnetic material in the 
throat of the machine or the part geom- 
etry preclude the welding of satisfactory 
test specimens at the same machine set- 
tings as those used for the proof test 
vessel, sufficient material shall be p'aced 
in the throat of the welding machine to 
compensate for the difference in size of 
the proof test panel and the small test 
specimens. 

The spot welded specimens shall be 
subjected to tensile loading for ultimate 
strength and visually inspected for nug- 
get size, electrode indentation and evi- 
dence of defects. The seam weld speci- 


mens shall be similarly testea tor ultimate 
strength, and prepared for macrographic 
examination to reveal nugget size, spac- 
ing, penetration, soundness and surface 
condition. 

In addition, a typical spot weld sample 
and scam welded sample shall be cut 
from the proof test vessel after failure. 
A portion of cach sample shall be sec- 
tioned for macro-etch examination. 

All pertinent information obtained 
from the foregoing tests shall be re- 
corded. These samples and data con- 
stitute Workmanship Samples which 
shall be available for comparison with 
quality control specimens that may be 
made during production. 

(c) Machine Settings and Controls The 
resistance welding machine settings and 
process control parameters used in the 
making of the proof test vessel and the 
Workmanship Samples shall be recorded. 
Except for minor variations and adjust- 
ments as may be permitted at the discre- 
tion of the inspector, the applicable 
settings shall be used in the fabrication of 
all vessels in a given production run. 

(d) Pressure Tests and Inspection All 
production vessels shall be pressure 
tested to a pressure not less than 1.5 times 
the allowable working pressure. These 
tests and inspection during fabrication 
shall be in accordance with Par. UG-97 
and Par. UG-99 of Section VIII. 

(e) Records In accordance with the 
requirements of paragraph (2)(b), records 
shall be kept of all data obtained from 
test of the proof test vessel, the Work- 
manship Samples, the welding machine 
settings, the welding procedure, and 
process control parameters. Records 
shall be kept of all preheat, post-heat, 
and heat-treatment procedures, and of 
inspection procedures. 

(3) If spot and seam welding machines 
other than those used for the initial proof 
test vessel and Workmanship Samples are 
to be used in production, each additional 
machine and welding procedure shall be 
qualified in full accordance with Par. (2) 
above. The performance of the addi- 
tional proof test vessels shall substantiate 
the allowable working pressure previ- 
ously established for the specific pressure 
vessel design. 

(4) The resistance welding of carbon 
steel to chromium-nickel austenitic stain- 
less steel is not permitted by this case. 

(5) Lap joints only, between two 
thicknesses of metal sheet, shall be re- 
sistance welded. The spot and seam 
welding of more than two thicknesses is 
excluded. The use of projection welding 
(including resistance stud welding) is 
excluded. 

(6) The range of thickness of sheet 
materials which may be resistance spot 
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316L 
; 


or seam welded under this case shall be 


0.045 in. (approx. 18 gage) minimum 
0.188 in. (approx. 7 gage) maximum 


(7) If arc-welding, gas-welding, or 
brazing are used for the attachment of 
nozzles, tubes and fittings, or for the 
closing of peripheral seams, the quali- 
fication of welding procedure and welding 
performance shall be conducted in 
accordance with the requirements of 
Section IX. Filler metals, if used, shall 
conform to the requirements of Section 
IX. 


—As Required 
In. to | 1/4 In 


Fig. 1 Single-spot-weld tension specimen 


— As Required 


i 
to 
11/4 In. 


Macrosection 
on of 
Seam Weld 


Tension 


to 11/4 In. 


Fig.2 Seam-weld specimen for tension and 
macrosection 


Case 1294 
Use of Specification SA-193 as Forgings 

Inquiry: May the material covered in 
Specification SA-193 be used for yokes 
which function in lieu of conventional 
bolting to provide quick-opening clos- 
ures for pressure vessels? 

Rep/y: It is the opinion of the Com- 
mittee that the materials covered in 
Specification SA-193 may be used for 
yokes as described in the Inquiry with the 
following additional requirements: 


Matl and Spec 


Number Condition 


CASTING MATERIAL 
SB-149 Alloy 11A 


Mati and 
SpecNo Grade 


Type Comp 


BOLTING 


SA-193 B6 410 13Cr 
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1 They shall not be welded. 

2 In addition to the testing required 
by Specification SA-370, this material 
shall be tested and meet the requirements 
of Par. UG-84 at the lowest temperature 
specified for service. 

3 Allowable stresses shall be the same 
as those given for the comparable grade 
under Specification SA-193. 

4 The requirements of Par. UG-35 
shall be met. 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As NEED arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 
for revising its Code. Revisions ap- 
proved by the Committee are published 
here as proposed addenda to the Code to 
invite criticism. If and as finally ap- 
proved by the ASME Board on Codes 
and Standards, and formally adopted 
by the Council, they are printed in the 
semi-annual addenda supplements to the 
Code. Triennially the addenda are in- 
corporated into a new edition of the 
Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 


of the Code. 


Power Boilers, 1959 
Pars. A-22 through A-32 


Delete present paragraphs and replace 
with revised paragraphs: (Revised 
Paragraphs available from the Secretary 
of the ASME Boiler and Pressure Vessel 
Committee, 29 West 39th Street, New 
York 18, N. Y.) 


Material Specifications, 1959 

The Boiler and Pressure Vessel Com- 
mittee approved adding to Section II the 
following revisions to Specifications: 


Table UNF-23 Copper and Copper Alloys 
Specified Minimum 
Tensile Yield 
Strength, Strength, 
psi psi 


30,000 17,000 


Table UHA-23 


Spec Min 
Tensile, psi 


Tube and Pipe Specifications 


SA-53-60T SA-226-60T 
SA-83-60T SA-249-60T 
SA-106-60T SA-250-60T 
SA-135-60T SA-268-60T 
SA-178-60T SA-312-60T 
SA-179-60T SA-333-60T 
SA-192-60T SA-334-60T 
SA-199-60T SA-335-60T 
SA-209-60T SA-369-60T 
SA-210-60T SA-376-60T 
SA-213-60T SA-423-60T 
SA-214-60T 


Plate Specifications 
SA-6-60T 
Forgings and Bolting 
SA-29-60T 


SA-266-60T 
SA-306-60T 


Casting Specifications 
SA-216-60T SA-352-60T 


SA-217-60T SA-193-60T 
Spec. SB-149 Delete Alloy 11B and add 
Alloy 11A. 

The Boiler and Pressure Vessel Com- 
mittee approved adding to Section II, the 
following new specification: 

SB-359-60T Copper and Copper-Alloy 
Seamless Condenser and Heat Exchanger 
Tubes with Integral Fins. 

Unfired Pressure Vessels, 1959 

Par. UG-101 

Delete present paragraph and replace 
with revised paragraph: (Revised Para- 
graph available from the Secretary of the 
ASME Boiler and Pressure Vessel Com- 
mittee, 29 W 39th Street, New York 18. 
New York.) 

Par. UG-102 

After the words ‘‘all gages’’ add: used 
in proof testing. 

Table UNF-23 Copper and Copper Alloys 
Add the 
shown. 
Table UHA-23 

Add the stress values shown. 

Welding Qualifications, 1959 

Table Q-11,1 

Under P-Number 1 add SA-433 Leaded 
Steel Plates. 


Material and Stress values 


For Metal Temperatures Not Exceeding Deg F 
100 
6000 


150 200 250 300 
6000 5800 5500 5000 


For Metal Temperatures Not Exceeding Deg F 


—20 to 


100 200 300 400 
(5) 20000 19300 18700 18300 


500 600 650 700 800 
17850 17000 16500 15750 14900 13800 12500 11000 


850 900 
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NEWMAN 
News Editor 


> One out of four engineers in indus- 
believes that engineers are thought 
of as second-class professionals, but no 
industrial managers agree with this 
opinion. 

> Sixty-one per cent of the engineers 
employed in industry think there is con- 
siderable malutilization of engineers, 
but only 30 per cent of industrial man- 
agers agree. 

More than half the engineers in 
industry think that higher pay would 
advance the engineering profession, but 
only 20 per cent of industrial managers 
agree. 

Tuese are some of the findings reported 
in a survey entitled ‘Engineering Profes- 
sionalism in Industry’’ made under the 
sponsorship of the Professional Engineers 
Conference Board for Industry, in co- 
operation with the National Society of 
Professional Engineers. 

The survey, the sixth in a series made 
for the Conference Board, is now availa- 
ble in booklet form. Opinion Research 
Corporation made the survey on the 
basis of extensive ‘‘depth’’ interviews 
with engineers and managers. 

Primary objective of the study was to 
find out what engineers and engineering 
managers mean by professionalism, and 
how they think it can best be advanced. 
The engineers and managers interviewed 
all work for large companies that employ 
many engineers and are located in various 
parts of the country from the East to 
the West Coast. Six major industries 
are represented in the sample: Chemicals, 
electronics, petroleum, rubber, aircraft 
manufacturing and electrical instru- 
ments, and machinery. 

Engineers Making Valuable Contribution. 
The interviews brought out that 90 per 
cent of the managers questioned stated 
that they regarded engineers among the 
employees making the most valuable 
contribution to the company. Less than 
half of the engineers felt that they were 
so regarded by management. 

Creative Atmosphere. One fourth of the 
engineers stated that management tries 
to provide a creative atmosphere, but 
nearly half of the managers claimed that 
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Management tries to provide such an 
atmosphere. Sixty-eight per cent of 
the managers indicated they believed 
management shows genuine respect for 
engineers; however, only 36 per cont of 
the engineers agreed with this. ‘‘Com- 
panies should not only re-examine 
whether they are doing enough, but 
also whether they are communicating 
their efforts to engineers. If companies 
are doing all the things they say they are, 
many of these programs and policies are 
not now getting through to engineers.”’ 


Professional Attitudes. The survey also 
found a considerable difference in pro- 
fessional attitudes between engineers in 
companies which would score high on 
efforts to encourage and develop high 
standards of engineering professionalism 
and engineers in those companies which 
would not score so high in such an 
evaluation. 

Forty-four per cent of the engineers in 
the afore-mentioned ‘“‘high scoring”’ 
companies stated that management really 
believes in the professional status of 
engineers, while only seven per cent of 
the engineers in the second type of com- 
pany agreed with this. 

Fifty-three per cent of the engineers 
in the second type of company said that 
engineers are ‘‘sort of a commodity—let 
go quickly if business is poor,"’ but only 
17 per cent of the engineers surveyed in 
the high scoring companies held this 
view. 

Malutilization of Engineers. Forty-nine 
per cent of the engineers in the “high 
scoring’’ companies admitted to con- 
siderable malutilization of engineers, 
but 82 per cent of the engineers in the 
second type of company said there was 
considerable malutilization. 

Questions asked of engineers and man- 
agers indicated the reservations that both 
groups have as to how well company 
policies on professionalism are carried 
out by supervisors. Only one engineer 
in six, and one manager in five, feels that 
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these policies are carried out ‘‘very 


effectively’’ at the direct level of super- 
vision. Outright criticisms regarding 
this are much more pronounced among 
engineers and managers in the second 
type of companies than among those in 
the high scoring companies. 

Unionization. The survey found wide- 
spread agreement in the high scoring 
type of companies that unions are in- 
compatible with engineering profes- 
sionalism. In the second type of com- 
panies, interviewers found more senti- 
ment against than for engineering unions, 
but nowhere near the sentiment against 
such unions as was found in the “high 
scoring’’ companies. 

In general, managers agree with en- 
gineers on the basic ingredients of pro- 
fessionalism. However, managers put 
primary emphasis on engineers’ technical 
qualifications. While engineers, con- 
sistent with their technical orientation, 
agree that these elements are essential, 
they also consider many other things 
important, including a truly professional 
atmosphere and recognition of profes- 
sional status by the company. 

The survey concludes that much re- 
tains to be done to bring professionalism 
to a higher level in companies. Even 
in the high scoring companies, only 41 
per cent of engineers feel that their pro- 
fessional status is recognized to a high 
degree. The problem is more acute in 
the second type of companies, where only 
15 per cent of engineers feel this way. 

Salaries. Engineers and managers 
agreed that salary progression should 
reflect engineers’ contributions. Three 
fourths of the managers stated that their 
companies follow such a policy, and less 
than a third of the engineers said their 
companies follow such a policy. Sixty- 
five per cent of the managers said their 
companies let engineers try for high 
positions anywhere in the organization, 
but only 29 per cent of the engineers 
agreed with this. 

The published survey reports may be 
obtained from the National Society, 2029 
“K"’ Street, N. W., Washington 6, D. C., 
at $4 a copy for nonmembers and $2 for 
members. 
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President Eisenhower, right, receives Hoover Medal from Walker L. Cisler, past-president ASME 


President Eisenhower 
Receives Hoover Medal 


For the second time, a President of the 
United States received the Hoover Medal, 
sponsored by four of the nation's leading 
engineering socicties. Dwight D. Eisen- 
hower was presented with the award at a 
dinner in Washington, D. C., on January 
10. Herbert Hoover, after whom the 
medal is named, was its first recipient in 
1930. 

Walker L. Cisler, president of the 
Detroit Edison Company, past-president 
of The American Society of Mechanical 
Engineers, and chairman of the Hoover 
Medal Board of Award, made the pres- 
entation. 

President Eisenhower's appearance at 
the dinner, attended by some 400 guest, 
was one of his last public appearances as 
President. 

President Eisenhower's citation from 
the engineering group reads: “History 
records the leadership in world peace 
which Dwight David Eisenhower has 
given to all people in preparing and di- 
recting undertakings of monumental 
engineering dimensions in military and 
civilian operations of great magnitude 
and far reaching significance. As or- 
ganizer, leader, and our President, he has 
throughout his illustrious career given 
proof of the importance of the individual 
by the impact of his actions in building a 
better world for people everywhere.”’ 

Sponsors of the Award are the American 
Society of Civil Engineers, the Ameri- 
can Institute of Mining, Metallurgical, 
and Petroleum Engineers, The American 
Society of Mechanical Engineers, and the 
American Institute of Electrical Engi- 
neers. 

S. L. A. Marshall, Brigadier General, 
USA, ret., was speaker at the dinner. 
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Steel-Casting Industry Plans 
Year-Long Centennial 


Tue steel-casting industry launched its 
year-long centennial observance with a 
Newcomen Address delivered in Phila- 
delphia, Pa., January 19, by W. H. 
Moriarty, president of the Steel Founders’ 
Society of America, the industry's 
national association. 

Mr. Moriarty’s address at the Annual 
Benjamin Franklin Birthday Dinner of 
the Newcomen Society in North America 
traced the growth of the steel-casting 
industry from its birth in Buffalo, N. Y., 
in 1861 to the present. 

First Steel Castings. The first steel cast- 
ings made in the United States were for 
railroad use and were made by the 
Buffalo Malleable Iron Works—now the 
Pratt & Letchworth Division of the 
Dayton Malleable Iron Company, Mr. 
Moriarty told his audience of nearly 
500 industrialists. 

He went on to say that casting steel to 
final shape was unknown until 1845 
when a Swiss metallurgist, Johann Con- 


rad Fisher, exhibited in Europe some 
small steel castings and applied for a 
British patent to cover a “‘new way to 
make horseshoes."’ Six years after the 
Buffalo company started the manufacture 
of steel castings in the U. S., the William 
Butcher Steel Works was founded in 
Philadelphia and was the first company 
to produce steel castings as a commercial 
enterprise. The first products were cross- 
ing frogs and car wheels. 

The first company organized  ex- 
clusively for the manufacture of steel 
castings was the Pittsburgh Steel Casting 
Company in Pittsburgh. The founder of 
the company, William Hainsworth, 
held more than 40 patents—many in the 
foundry field—and for 12 years his com- 
pany produced 98 per cent of all the steel 
castings made in the United States. 

Tonnage Figures. Mr. Moriarty said 
that tonnage figures for the first few 
years were not recorded, but the entire 
industry produced less than 1700 tons 
in 1883. By 1900, the industry was 
producing 177,156 tons of steel castings. 
Today, the steel casting industry has an 
annual capacity of 2'/, million tons and 
employs more than 50,000 persons. 

Steel castings are used in practically 
every field requiring strong parts of in- 
tricate design. They range in weight 
from less than an ounce to 254 tons. 

SFS Annual Meeting. The annual meet- 
ing of the Steel Founders’ Society, which 
will be held March 11-14 at the Drake 
Hotel in Chicago, will be devoted to 
the ‘“‘next 100 years of progress.” 

Centennial Product-Development Contest. 
Currently, the Society is conducting a 
Centennial Product-Development Con- 
test to obtain the best examples of new 
and redesigned products made as steel 
castings. It is open to students and em- 
ployees in customer industries, and 
$10,000 in prizes will be awarded for 
the best entries. The contest closes June 
1, 1961. 


“Ideas, Inertia, and Achievement”—ASME Book— 
Result of Many Expert Opinions 


Western science and technology vital enough to offset 
government-dominated system is revealed in reports 


Tue current vitality of the Western 
world’s science and technology is sufhi- 
cient to offset isolated advantages of a 
government-dominated system according 
to the report issued recently by The 
American Society of Mechanical Engi- 
neers. 

This report, which presents the views 
and experiences of chief executives, 
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scientists, and engineers of 88 leading 
corporations and research institutions in 
the United States and Western Europe, 
also offers a set of suggestions to over- 
come the apparent time lag between 
original scientific discovery and engi- 
neering application in a free-enterprise 
system. 

The 100,000-word volume entitled 
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“Ideas, Inertia, and Achievement’’ was 
introduced by Walker L. Cisler, past- 
president ASME, and chairman of the 
board of the Detroit Edison Company, as 
a ‘‘significant and useful contribution to 
the efforts of America and the Free World 
to maintain free enterprise's traditional 
lead in providing an economic climate in 
which free men can live better and in 
greater security than under any other 
system."" This volume, made up of 
individual reports from more than 100 
specialists, was assembled and prepared 
by Fenton B. Turck, who was asked to 
undertake the study by ASME. Mr. 
Turck is president of F. B. Turck & 
Company, a consulting engineering firm 
in New York City. 

Principal strengths of the Soviet sys- 
tem for speeding practical application of 
scientific discovery are found to be in (4) 
centralized direction of all national re- 
search effort, and (4) government- 
sponsored dissemination of all existing 
scientific and technical information with- 
out regard to competitive conditions or 
sources. 

The American executives, however, 
find these factors more than balanced 
by the wide-ranging initiative employed 
by management in a free-enterprise sys- 
tem, by the additional freedoms enjoyed 
by both engineers and scientists, and by 
the much greater experimentation en- 


couraged under private industry. 
“Analysis of the Soviet system,’’ ac- 
cording to Mr. Turck, “‘shows five 


grievous Soviet errors. Russian manage- 
ment fails to recognize that one mind 
cannot possibly preguess the outcome of 
scientific venture. The Soviet tries to 
combine propaganda with progress. 
They have a dire shortage of individual 
imagination. Their scientists have to 
work under extreme political pressure."’ 

The ASME report does not attempt to 
gloss over ‘‘unhealthy manifestations” 
in private enterprise. ““There was gen- 
eral agreement that the strength of a free 
enterprise economy stems importantly 
from a flexible and efficient flow of 
scientific and technological information. 
When this flow is impeded, tragic waste 
results, and our industry is left for too 
long operating with inferior techniques 
that are worthy neither of our scientists 
nor of our engineers."" 

It points out that ‘engineers and tech- 
nicians, often accustomed to doing a job 
in a particular way, need to be more alert 
to the use of improved products and tech- 
niques, and less resistant to change.” 
The theme stressed by most respondents 
is that ‘The best opportunity for re- 
ducing this time lag in individual com- 
panies and industries depends not en- 
tirely upon the scientists and engineers 
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themselves, in spite of all they obviously 
can contribute, but upon management's 
ability to ascertain the significance and 
importance of original scientific findings 
—and its willingness to take proper and 
prompt steps to do something about 
them."’ 

Two problems were highlighted in the 
study: 


1 The basic scientist does not speak 
the same language as does the applica- 
tions engineer. The two are not moti- 
vated by the same purpose. Not only is 
there need for internal communications 
within a corporate entity that will insure 
best possible understanding of the link 
between discovery and use, but also there 


must be an awareness of the findings of 
all other researchers throughout the 
world in the area of investigation. 

2 Adequate or inadequate as the 
communications system may be, there 
remains the decision-making function of 
management as to how and where to 
spend available capital and manpower, 
and most importantly, upon how sound a 
judgment they make as to which of 
many possible alternate original scien- 
tific projects are given first priority. 


Copies of the book may be obtained at 
$5 cach from the Order Department, 
The American Society of Mechanical 
Engineers, 29 West 39th Street. New 
York 18, N.Y. 


MEETINGS 
OF OTHER 
SOCIETIES 


e@ IN THE UNITED STATES 
February 20-23 


Industrial Ventilation Conference, sponsored 
by Michigan State University College of Engi- 
neering and Michigan Department of Health, 
Kellogg Center, E. Lansing, Mich. 


February 20-23 
TAPPI, 46th annual meeting, Commodore 
Hotel, New York, N. Y. 
February 26-March 1 
AIChE, national meeting, Roosevelt Hotel, 
New Orleans, La. 
February 26-March 2 


AIME, annual meeting, Chase-Park Plaza 
Hotel, St. Louis, Mo. 


February 27-March 1 


Association of Iron and Steel Engineers meet- 
ing, Hotel Statler, Los Angeles, Calif. 


March 7-9 
American Railway Engineering Association, 
annual meeting, Conrad Hilton Hotel, 
Chicago, III. 

March 8-10 
ISA, 11th annual conference on instrumenta- 


tion for the iron and steel industry, Roosevelt 
Hotel, Pittsburgh, Pa. 


March 9-10 
Institute of the Aeronautical Sciences, flight 
propulsion meeting, Carter Hotel, Cleveland, 
Ohio. 
March 13-17 
National Association of Corrosion Engineers, 
annual conference, Statler Hotel, Buffalo, N. Y. 
March 14-16 


SAE, national automobile meeting, Sheraton- 
Cadillac Hotel, Detroit, Mich. 


IN EUROPE 
April 17-19 


International Meeting on Fluid Sealing, 
sponsored by the British Hydromechanics 
Research Association, Grosvenor Hall, Ash- 
ford, Kent, England. 


May 2-9 
Sixth international packaging exhibition, 
organized by N. V. ‘t Raedthuys, to be held 
in the R. A. I. exhibition halls, Amsterdam, 
The Netherlands. 


May 15-19 
The Institute of Fuel, conference on waste heat 
recovery from industrial furnaces, Bourne- 
mouth, England. 


July 30-August 6 

International Symposium on the Durability of 
Concrete, prepared by the Czechoslovak 
Academy of Sciences, Institute of Theoretical 
and Applied Mechanics, within the framework 
of The Permanent Committee of Réunion 
Internationale des Laboratoires d'Essais et 
de Recherches sur les Matériaux et les Con- 
structions (RILEM); to be held in Prague. 


IN CANADA 


October 19-November 7 
The Iron and Steel Institute, special meeting 
in the U. S. and Canada. 


IN MEXICO 


March 2-12 

Third Inter-American Management Confer- 
ence, on Scientific Management and its Re- 
sponsibility for Bettering the Standard of 
Living of the Americas, organized by the 
Confederacién Patronal de la Republica 
Mexicana, the Mexican affiliate of PACCIOS, 
Mexico City. 


(For ASME Coming Events, see page 118.) 
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Since September 30: $27,000 in, and 
now $62,000 to go. 

The five Sections with the most to go 
accounted for $6300, and three Sections 
well over the top added $8400 to this 


gain. It is encouraging to note the 
activity in those cities at the bottom of 
the totem pole. It is heartening to 
realize the genuine enthusiasm for this 
project that puts a Section over the top 
never lets up, so long as the Society goal 
is yet to be achieved. That spirit is 
what makes us a Society of professional 
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men, that ability to travel the second 
mile. 

This thought brings us to the realiza- 
tion that many, with the well-being of 
ASME at heart, must dig ever deeper into 
their resources and pledge again between 
now and June. It has been demonstrated 
many times in this campaign that loyal 
members are willing to travel this 
second mile, that ASME may meet its 
obligation. 

All it takes is somebody in the Section 
with enough determination to ask. 


By Jan. 11, 1961, the new United 
Engineering Center looked like this. 
Glass and spendrelite enclosed 
15 floors. Stainless-steel mullions 
extended to the 18th story. While 
construction progresses rapidly, 
one big question looms ahead: 
How do we pay for the Center? At 
the 1960 ASME Business Meeting, 
Willis Thompson, President of 
UET, gave this answer: ‘‘The 
depreciation fund which UET 

has is $1,530,000. Sale of the 39th 
Street building was $1,500,000. 
Subscriptions in the’industrial 
campaign amounted to 

$4,956,000, slightly short of $5 
million. We hoped to have raised 
$5,200,000 and we may. 
Subscriptions and member gifts 
campaign totaled $3,335,000. 
Unfilled quotas in member gifts 
campaign approximately 
$500,000, of which practically 
$225,000 is from the American 
Society of Heating, Ventilating, 
and Air-Conditioning Engineers. 
They hope, however, to do the 
besttheycan. Thatleaves us 
insufficient funds of $479,000; that 
is, providing the subscriptions 

in member gifts and unfilled 
quotas will all come through. 
However, this is the first time 
since coming into the Society, in 
1919, that | can remember where 
ASME dragged its feet. |am 

not discouraged at all about 
ASME. I think itis just a question 
of getting people out to contact 
the members so that they realize 
that we’are going to be short 
about a half million dollars even 
with their subscription 
limitations. Because of that, | 
hope that when you reach your 
quota of $800,000 that you won't 
stop there, but will continue on."’ 
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ASME Design Engineering Conference and Concurrent 
Design Engineering Show in Detroit, May 22-25, for First Time 
Cobo Hall, with new, excellent exhibit and conference facilities, and 


an up-to-the-minute conference and exhibition should, attract largest 
audience of U. S. and Canadian engineers in design engineering field 


Tue Design Engineering Show and 
Conference, taking advantage of the 
opening of Cobo Hall, will move to 
Detroit, Mich., for the first time in 1961. 
The Machine Design Division of The 
American Society of Mechanical Engi- 
neers will sponsor the conference for the 
sixth consecutive year. The show is 
produced by Clapp & Poliak, Inc., New 
York exposition management firm. The 
exposition and conference will take 
place May 22 through 25. 

The Show. The show will be the largest 
in its history and will occupy all availa- 
ble space in the huge hall. More than 
400 companies will exhibit. 


Newly opened Cobo Hall, with its 
unusual construction and advanced de- 
sign, will permit a spectacular presenta- 
tion of hundreds of exhibits in a five- 
acre area virtually free of columns or 
pillars. An unobscured view of the ex- 
hibit area will thus greet the eyes of 
visitors. Lighting is of the most modern 
type with 150 candle-power delivered at 
reading height. 

Conveniences for visitors also include 
a large restaurant, a coffee shop, and a 
number of snack bars on the premises. 
Rooms for conference sessions, similarly, 
are on the same premises. 

The hall is only a five to ten-minute 
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walk from major hotels. It is in the 
heart of the downtown areca and over- 
looks the Detroit River, directly across 
from Windsor, Ont., Canada. The num- 
ber of Canadian visitors is expected to 
reach an all-time high. 

Show hours will be from noon to 5:30 
p.m. each day except Tuesday when it 
will remain open until 10:00 p.m. to per- 
mit those who cannot attend during 
business hours to sce the show. 

The Conference. The arca of discussion 
in the conference will be expanded 
greatly. A number of extra sessions are 
being planned to permit more intensive 
consideration of several aspects of design 


Detroit skyline, Cobo Hall in foreground. Cobo Hall and Convention Arena offers more than 400,000 (9 acres) sq ft of almost totally unob- 


structed space to house shows, expositions, and exhibits. 


Cobo Hall is flexible: 100,000 sq ft in one unit, 300,000 in another, can be com- 


bined to house one major event or partitioned to hold as many as four events simultaneously. The main auditorium can hold up to 14,000 and 33 
smaller rooms will hold meetings ranging in attendance from 80 to 3000. A cafeteria can seat 1500. Parking for nearly 2000 cars is provided 
within the building and on the roof, with additional thousands of parking spaces provided in the adjacent Civic Center. Cobo Halland the 
From May 22 through 25, ASME Design Engineer- 


Convention Arena rounds out Detroit's great new Civic Center on the downtown riverfront. 


ing Conference and the Design Engineering Show will be held here. 
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engineering. In order to eliminate con- 
flict with the exposition, the conference 
sessions will be held from 9:00 a.m. until 
noon. 

The conference program is still in the 
completion stage; however, as we go 
to press, we can report that 20 or more 
papers will be presented in ten sessions. 
The opening day of the conference will 
be devoted to a panel discussion of 
methods used to establish the perform- 
ance, Maintenance, and appearance of 
the new machine or model. 

Some of the papers deal with designing 
for production, materials standardiza- 
tion to reduce costs, special requirements 
of hydraulic systems for servo control of 
machinery, standardization of product 
design, and drawing techniques for use 
on numerically controlled production 
equipment, and so on. 

Interest in the use of glass is manifested 
by two papers tentatively titled, “‘Glass, 
Ceramics, and Glass-Ceramics’’ and ‘*De- 
signing Parts to Be Made of Glass, 
Ceramics, or Glass-Ceramics."’ Other 
papers will cover the uses of steel, mo- 
tors, drives for tape-controlled tools, ad- 
hesives, design of plastic parts, an alumi- 
num die-cast engine, and new develop- 
ments in types of fasteners. 

Both show and conference are devoted 
to the research and development aspects 
of new products of all types. Materials 
and component parts for virtually every 
kind of manufactured product, from 
everyday household items to space ships, 
will be shown. 


| ASME-AIEE Railroad 
Conference, San Francisco, 
Calif., April 20-21, 1961 


San Francisco will be the host 
city to the 1961 ASME-AIEE 
Railroad Conference scheduled for 
April 20 and 21. The Sir Francis 
Drake Hotel will serve as con- 
ference headquarters. 

The technical program for the 
conference will highlight topics 
of current local and national in- 
terest such as rapid-transit progress 
and diesel locomotive develop- 
ments. Social events featuring 
prominent speakers will be an 
important part of the total con- 
ference program. 

The conference will be sponsored 
by the Railroad Division of The 
ASME and the Land Transporta- 
tion Committee of the AIEE, with 
the co-operation of the San Fran- 
cisco sections of each society. 
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ASME Boiler and Pressure Vessel 
Committee to Meet in Charlotte, 
N. C., March 12-17 


Tue Boiler and Pressure Vessel Com- 
mittee of The American Society of Me- 
chanical Engineers holds six meetings a 
year, one of which is held outside of New 
York City. The 1961 meeting will be 
held jointly with The National Board of 
Boiler and Pressure Vessel Inspectors at 
the Barringer Hotel, Charlotte, N. C., 
March 12 to March 17, inclusive. 

Meetings will be held of the various 
subcommittees covering, in part, power 
and heating boilers as well as unfired 
pressure vessels. The National Board of 
Boiler and Pressure Inspectors also will 
hold sessions at this meeting. There 
will be addresses by the various State and 
City representatives. 

The all-day session of the Boiler and 
Pressure Vessel Committee is planned for 
Friday. Meetings of the various sub- 
committees as well as the Boiler and 
Pressure Vessel Committee are open to the 
public. 

Representatives from the Boiler and 
Pressure Vessel Committee and The Na- 
tional Board of Boiler and Pressure Ves- 
sel Inspectors as well as Region IV com- 
prise the Planning Committee. 


ASME 
COMING EVENTS 


March 5-9, 1961 
ASME Gas Turbine Power Conference and 
Exhibit, Shoreham Hotel, Washington, D.C. 


March 12-15, 1961 
ASME Aviation Conference, Statler Hilton 
Hotel, Los Angeles, Calif. 

March 12-17, 1961 
ASME Boiler and Pressure Vessel Committee 
Out-of-Town Meeting, jointly with The 
National Board of Boiler and Pressure Vessel 
Inspectors, Barringer Hotel, Charlotte, N. C. 


March 16-17, 1961 
ASME Textile Engineering Conference, Clem- 
son College, Clemson, S. C. 
April 6-7, 1961 
ASME-SAM Management Engineering Con- 
ference, Statler Hilton Hotel, New York, N.Y. 
April 9-13, 1961 
ASME Oil and Gas Power Conference and 
Exhibit, Jung Hotel, New Orleans, La. 
April 10-11, 1961 


ASME Maintenance and Plant Engineering 
Conference, Bancroft Hotel, Worcester, Mass. 


April 20-21, 1961 


ASME-AIEE Railroad Conference, Sir Francis 
Drake Hotel, San Francisco, Calif. 


April 23-26, 1961 


ASME Metals Engineering Conference, Penn- 
Sheraton Hotel, Pittsburgh, Pa. 


May 7-10, 1961 
ASME-EIC Hydraulic Conference, Queen 
Elizabeth Hotel, Montreal, Que., Canada 


May 8-9, 1961 


Lubrication Symposium, Deauville Hotel, 
Miami Beach, Fla. 


May 10-12, 1961 
ASME Production Engineering Conference, 
Royal York Hotel, Toronto, Ont., Canada 


May 22-25, 1961 


ASME Design Engineering Conference and 
Exhibit, Cobo Hall, Detroit, Mich. 


June 11-14, 1961 
ASME Summer Annual Meeting, Statler 
Hilton Hotel, Los Angeles, Calif. 

June 14-16, 1961 


ASME Applied Mechanics Conference, Illinois 
Institute of Technology, Chicago, III. 


August 28-30, 1961 
ASME West Coast Conference of Applied 


Mechanics, University of Washington, Seattle, 
Wash. 


August 28-September 1, 1961 
Second International Heat Transfer Conference, 
University of Colorado, Boulder, Colo. 


September 14-15, 1961 
ASME-AIEE Engineering Management Con- 
ference, Hotel Roosevelt, New York, N. Y. 


September 24-27, 1961 
ASME-AIEE National Power Conference, St. 
Francis Hotel, San Francisco, Calif. 


September 24-27, 1961 
ASME Petroleum Mechanical Engineering 


Conference, Muchlebach Hotel, Kansas City, 
Mo. 


October 4-6, 1961 


ASME Process Industries Conference, Sham- 
rock Hilton Hotel, Houston, Texas 


October 17-19, 1961 


ASME-ASLE Lubrication Conference, Mor- 
rison Hotel, Chicago, III. 


November 26-December 1, 1961 


ASME Winter Annual Meeting, Statler 
Hilton Hotel, New York, N. Y. 


(For Meetings of Other Societies, see page 115.) 


Note: Persons wishing to prepare a paper 
for presentation at ASME National meetings 
or Division conferences should secure a copy 
of Manual MS-4, ASME Paper,"’ by 
writing to the ASME Order Department, 29 
West 39th Street, New York 18, N. Y. Price 
to nonmembers, 50 cents; to ASME members, 
free. Also available on request is a ‘Schedule 
of Program Planning Dates for Meetings and 
Publication Deadline Dates.’’ Ask for Form 
M&P 1315. 
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1961 ASME Textile Engineering Conference to Discuss 
Shuttleless Looms, Mechanics of Ginning and 
Manufacturing, Quality of Cotton 


Tue 1961 Textile Engineering Division 
Conference of The American Society of 
Mechanical Engineers will present papers 
dealing with two major topics: Shuttle- 
less looms and the mechanics of ginning, 
manufacturing, and quality of cotton. 

The conference will be held at Clemson 
College, Clemson, S. C., on Thursday 
and Friday, March 16-17, 1961. 

Also featured in the technical program 
is a panel discussion on nonwovens and 
their method of manufacture. Panel 
members will include faculty members 
from Clemson College and representatives 
of the textile industry from New England 
and the South. 

Part of the Conference is set aside for 
industrial tours of Clemson College 
School of Textiles and the U. S. Depart- 
ment of Agriculture Spinning Plant and 
Ginning Laboratory. In addition, there 
will be tours of the Saco-Lowell Facilities 
at Clemson. 

Some of the social events include a so- 
cial hour followed by a banquet on 
Thursday evening to which wives and 
guests are invited. An attractive pro- 
gram has been arranged especially for the 
women. 


Availability of Papers by Mail 
On y numbered ASME papers in 


this program are available in sepa- 
rate copy form until Jan. 1, 1962. 
Prices are 50 cents to members of 
ASME, $1 to nonmembers, plus 
postage and handling charges. 
Payment may also be made by free 
coupons, or coupons which may be 
purchased from the Society in lots 
of ten at $4 to members; $8 to non- 
members. You can save the 
postage and handling charges 
by including your check or 
money order made payable to 
ASME with your order and 
sending both to: ASME Order 
Department, 29 West 39th 
Street, New York 18, N. Y. 
Papers must be ordered by the 
paper numbers listed in this 
program, otherwise the order will 
be returned. The final listing of 
available technical papers will be 
found in the issue of MecHanicaL 
ENGINEERING containing an ac- 
count of the conference. 
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The following travel service for the 
convenience of conferees from New 
England and the New York area is of- 
fered. Arrangements have been made 
with the Southern Railway to have a 
special pullman car, made up of roomettes 
and bedrooms, to be attached to their 
train, Southerner."’ This train will 
depart from Pennsylvania Station, New 
York City, on Wednesday, March 15, at 
3:25 p.m. and will arrive at Clemson at 
7:10 a.m. on Thursday, March 16. Per- 
sons wishing to attend this conference also 
will be picked up en route between New 
York and Lynchburg, Va. 

For the return trip the special pullman 
will be attached to the Southern Rail- 
way’s train, ‘“The Peach Queen,”’ and 
will leave from Clemson at 4:08 p.m. on 
Friday, March 17, and is due to arrive at 
Pennsylvania Station, New York City, 
on Saturday, March 18, at 10:55 a.m. 


TUESDAY, MARCH 16 


Session 1 9:30 a.m, 
The eye and Potential of Nonwovens, 
by T and, School of Textiles, Clemson Col- 
lege, Clemson, S. 

Panel Discussion: Nonwovens and Their Method 
of Manufacture 

Panel Members: 

T. D. Efland, School of Textiles, Clemson College, 
Clemson, S. 

J. W. Powischill, School of Textiles, Clemson 
College, Clemson, S. C. 

James Hunter, J. E. Hunter Co., North Adams, 
Mass. 


Howard H. Langdon, Curlator Co., East Roches- 
ter, N. Y. 

Maurice A. Goldman, Fibre Products Labs., Inc. 
Newark, N. J. 


= ge Williams, Celanese Fibers Co., Charlotte, 


Luncheon Clemson House 12:30 p.m. 
Industrial Tours 2:00 p.m. 


Group 1—Saco-Lowell Research and Development 
Center, Clemson, and Saco-Lowell asley 
and Demonstration Area 

Group 2—Clemson College, School of Textiles: 
and U. S. Dept. of Agriculture, Pilot Spinning 
Plant and Ginning Lab. 


Social Hour Clemson House 6:00 p.m. 


Dinner Clemson House 7:00 p.m. 


FRIDAY, MARCH 17 


Session 2 9:30 a.m. 
The Shuttleless Loom, a Review, by A. E. 
McKenna, School of Textiles, Clemson College, 
Clemson, S.C. (Paper No. 61—Tex-3) 

The Maxbo Shuttleless Loom, by R. J. Farr, 
Edda International Corp., Greenville, S. C. 
(Paper No. 61—Tex-2) 

The Draper Shuttleless Loom, by Donald Mar- 
shall, Draper Corp., Spartanburg, S. C. 
Cotton—Mechanics of Ginning and Effects on 
Quality, by J. A. Luscombe, Cotton Ginning In- 
vestigation, U. S. Dept. of Agriculture, Clemson, 
S.C. (Paper No. 61—Tex-1) 

Cotton—Some .aageee of Quality as Related to 
Manufacturing, et E. Ross, Agricultural Mar- 
keting Service, U. Dept. of Agriculture, Clem- 
son,S.C. (Paper No. 61— Tex-4) 


WOMEN’S PROGRAM 


> THURSDAY, MARCH 16 


8:00 a.m.—12:00 noon—Registration, 
Clemson House 


Coffee Hour. Information is available about local 
points of interest. 

1:00 p.m.—Dutch Luncheon, Clemson House 
2:15 p.m.—Tour of Student Center, Calhoun 
Mansion, and architectural exhibits. 

6:15 p.m.-—-Women are invited to attend Social 
Hour and Banquet at 7:00 p.m. 


FRIDAY, MARCH 17 


10:00 a.m.—Automobile tour of campus, resi- 
dential area, and other points of interest. 


ASME Maintenance and Plant Engineering Conference to Seek 
Ways Plant Engineers Can Help Management Meet 


Challenges of Competition 


Tue American Society of Mechanical 
Engineers Maintenance and Plant Engi- 
neering Division Conference will be held 
at the Bancroft Hotel, Worcester, Mass. 
This conference, which is gaining more 
and more recognition in the field, will be 
in session on Monday and Tuesday, April 
10-11. The Worcester Section of ASME 
will be host to the fourth annual meeting. 
well-rounded program has_ been 
planned. 

One of the high lights of the conference 
is the Maintenance Forum, to be held on 
Tuesday. Discussion will be directed to 
the timely topic, “‘How Can the Plant 
Engineer Help Management Meet Com- 
petitive Prices?’” B.G. Evans, manager, 
Engineering Maintenance Department, 
Eli Lilly & Company, will act as moder- 


ator. Other panel members include 
speakers from General Electric Company, 
Monsanto Chemical Company, The Nor- 
ton Company, and the Carbide and Car- 
bon Chemicals Company. Topics for 
discussion will be solicited during previ- 
ous sessions of the conference as well as 
the questions from the audience during 
the forum. 

An inspection trip of The Norton Com- 
pany has been arranged. This company 
is one of the largest in the world produc- 
ing abrasives, grinding wheels, grinding 
and lapping machines, and encapsulating 
equipment. 

Another feature of the conference is the 
banquet, which will take place at 7:00 
p.m. on Monday. K. P. Powers, Chair- 
man of the ASME Maintenance and 
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Plant Engineering Division, will preside. 

A program for the women has been 
planned and is highlighted by an ex- 
cursion to Old Sturbridge Village. Re- 
created on a 200-acre tract, the village is a 
typical farming community of the early 
1800's. 


b> MONDAY, APRIL 10 
Session 1 9:30 a.m. 


Maintenance-Cost Reduction and Control In a 
Paper Mill’, by C. Clarke, H. B. Maynard and 
Co., New York, N. 

Effective Maintenance Job-Sched- 
uling System'!, by K. M. Smith, Caterpillar 
Tractor Co., Peoria, Ill. 

Maintenance Improvement and Cost Control,'! 
by A. Chapman, Ford Motor Co., Dearborn, 
Mich. 

A New Too! for Maintenance-Cost Control,'! by 
E. A. Rachal and R. E. Dougher, E. I. du Pont 
de Nemours and Co., Inc., Aiken, S. C. 


Session 2 2:30 p.m. 
The Role of Lubrication in Preventive Mainte- 
nance,' by 7. R. Witt, Tennessee Eastman Co. 
Division of Eastman Kodak Co., Kingsport, Tenn. 
Standardization of Lubrication Equipment Loca- 
tions on Machinery,! by R. C. Garretson, Westing- 
house Corp., Pittsburgh, Pa 
ae and Lubricants for Industrial Trucks,' by 
; Brenner, Gulf Research and Development 
So. , Pittsburgh, Pa. 


p> TUESDAY, APRIL 11 
Session 3 9:30 a.m. 


How Can the Plant Engineer Help Manage- 
ment to Meet Competitive Prices 

Panel Members: 

A. W. Cole, Union Carbide Division of Carbide 
and Carbon Chemicals Co.,S. Charleston, W. Va. 
A. F. Hardy, Jr., The Norton Co., Worcester, 
Mass, 

W. M. Kell, General Electric Co., Lowell, Mass, 
C, Knight, Monsanto Chemical Co., Springfield, 
Mass. 

J. Vonderheide, General Electric Co., 
Ky. 


1 Paper not available— 


Louisville, 


see box on this page. 


Availability of Papers 


No papers were available when 
this program went to press, there- 
fore please do not order any papers 
listed in this program. The final 
listing of available technical papers 
wi'l be found in the issue of 
MecHANIcAL ENGINEERING Con- 
taining an account of the Confer- 
ence. Prices are 50 cents to mem- 
bers of ASME, $1 to nonmembers, 
plus postage and handling charges. 
Payment may also be made by free 
coupons, or coupons which may be 
purchased from the Society in lots 
of ten at $4 to members; $8 to non- 
members. You can save the post- 
age and handling charges by 
including your check or money 
order made payable to ASME 
with your order and sending 
both to: ASME Order Depart- 
ment, 29 West 39th Street New 
York 18, N. Y. Papers must be 
ordered by the paper numbers other- 
wise the order will be returned. 


Session 4 2:30 p.m, 
Reduction of Maintenance Costs With Teflon 
Fluorocarbon Resins,' by R. D. Pillsbury, E. I, 
du Pont de Nemours and Co., Inc, 

The Use of Laminated Safety Glass in Industria 
— by W. E. Seuberling, Monsanto Chemical 


Vinyl and Epoxy Resins in Maintenance’, by 
McKnight, Union Carbide and Chemicals Divi- 
sion, Carbon Chemicals Corp., Bound Brook, 


Engine Fuels and the Future—Theme of 1961 ASME 
Oil and Gas Power Conference and Exhibit, 
Jung Hotel, New Orleans, April 10-13 


Because of the effect on the internal- 
combustion-engine industry of constantly 
changing fuel characteristics and sup- 
plies, the theme of the ASME Oil and 
Gas Power Division Conference and Exhi- 
bit is ‘Engine Fuels and the Future.”’ 
Dates of the conference are April 10-13, 
1961, and the Jung Hotel is the site of the 
mecting and exhibit. 

The Technical Program Committee re- 
ports that the papers which are to be 
presented cut across all segments of the 
internal-combustion-engine industry in- 
cluding engine builders, engine users, as 
well as suppliers. 

It is too early to list specifically the 
papers to be presented; those currently 
under review by the committee should 
appeal to the broad interests of everyone 
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concerned in any way with internal- 
combustion engines. They run the 
gamut from highly technical treatises to 
the practical dollar-and-cents case his- 
tories by operating personnel. 

Special Lecture. One of the outstanding 
features of the 33rd Annual OGP Con- 
ference and Exhibit is the ‘‘Special Lec- 
ture’’ to be presented by Martin Elliott, 
director, Institute of Technology, 
Chicago, Ill. His talk will cover the 
role of fossil fuels in supplying energy 
demands. Dr. Elliott will further dis- 
cuss projections of energy demands, the 
availability of natural petroleum and 
natural gas and the long-range problem 
of synthetic liquid fuels and synthetic 
pipeline gas from coal and oil shale. His 
talk will briefly touch upon nuclear 


energy. Competitive problems of the 
various fuels and a discussion of the 
economics of synthetic liquid and gaseous 
fuel production will be encompassed in 
his lecture. Dr. Martin indicates, also, 
that he may devote a portion of his talk 
to new power-generation techniques 
such as thermoelectric devices, ther- 
mionic devices, fuel cells, and magneto- 
hydrodynamic generators. 

Copies of Dr. Elliott's paper will be 
available immediately after his lecture. 

Honors. L. V. Armstrong and Dr. 
Paul H. Schweitzer have been nominated 
to receive the Oil and Gas Power Divi- 
sion Citations... ‘‘for distinguished 
service in the application of diesel en- 
gines for stationary and marine power 
and for significant contributions to the 
technical literature on diesel engine de- 
sign and operation."’ Speakers’ Awards 
will be presented to Fred A. Robbins for 
his paper “‘Piston Ring Design and 
Application Practices for Modern Large 
Bore Diesel and Gas Engines,’’ and to 
A. N. Addie for a paper entitled ‘‘De- 
sign and Development of Turbochargers 
for General Motors Corporation's Series 
567 Engines.” 

‘““What’s New.”” At cach of the recent 
conferences, ““What'’s New’’ has been an 
interesting and informative portion of 
the program. Each exhibitor is allowed 
three minutes to discuss recent and signifi- 
cant developments for which his com- 
pany is directly responsible. The popu- 
larity of ‘What's New"’ is manifested in 
the fact that some 20 companies made 
their terse presentations to capacity 
attendance during the 1960 Conference. 
“What's New’’ will again be one of the 
high lights of the New Orleans mecting. 

Exhibits. Vital to the conference are 
the exhibits that will bring the ever- 
changing panorama of new ideas and 
wares to the attention of conference 
registrants and exhibit visitors. Here 
manufacturers of products and services 
can freely discuss their major advances. 
Here also is where the experts gather to 
look, learn, and exchange ideas while 
relaxing in the individual exhibits and 
during the social hours in the exhibit 
area, 

As of December, 20 companies will be 
represented with exhibits: Van der 
Horst Corporation of America; The 
Cooper-Bessemer Corporation; The Ben- 
dix Corporation; Reagan Equipment 
Company; Koppers Company, Inc.; 
Wm. W. Nugent & Co., Inc.; American 
Bosch Division; Harper Packing Com- 
pany; Amot Controls Corporation; Dia- 
mond Chain Company, Inc.; The Hil- 
liard Corporation; Alnor Instrument 
Company, Division of Illinois Testing 
Laboratory; Engineering Controls, Inc.; 
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Woodward Governor Company; Ren 
Equipment Company, Inc.; Robertshaw- 
Fulton Controls Company; Nordberg 
Manufacturing Company;  Wilken- 
ing Manufacturing Company; North 
Electric Company; and Fairbanks, Morse 
& Company. 

Typically, the companies represent the 
industry as a whole, encompassing engine 
builders and suppliers. J. T. Adams, 
chairman of the Exhibits Committee 
states that the exhibit arrangements at 
the Jung Hotel are ideal inasmuch as all 
conference attendants must enter and 
leave the technical sessions through the 
exhibit area providing a distinct ad- 
vantage for the exhibitors. 

As in previous ASME-OGP exhibits, a 
registration fee is not required of those 
visiting the displays only. 

Social Events. Not to be overlooked 
are the social events which have been 
planned by the New Orleans Section. 
To date these are the events which 
warrant greatest interest: 


Sunday, April 9th: Get Acquainted 
Party will be held at the Jung Hotel in 
the evening. A film depicting high 


ASME to Sponsor Several 


Many sessions at the 1961 meeting of 
the American Power Conference, of 
which The American Society of Me- 
chanical Engineers is one of the major 
sponsors, will be of particular interest to 
the general membership of the Society. 

The meeting will be held on March 21- 
23, at the Sherman Hotel in Chicago, IIl., 
and features five sessions sponsored by 
ASME. Four of these will be sponsored 
by the Power Division and one by the 
Fuels Division. 

Supercritical Power Plants. The two 
Central Station sessions sponsored by 
the Power Division will be devoted 
to design and operating experiences 
with two of the nation’s leading super- 
critical power plants—the Avon Sta- 
tion of the Cleveland Electric Illumi- 
nating Company and the Breed Station of 
the American Electric Power Company. 

Power-Plant Auxiliaries and Air-Pollution 
Control. The sessions on power-plant 
auxiliaries and air-pollution control also 
sponsored by the Power Division will 
contain a variety of papers dealing with 
flash evaporators, steam-turbine drives, 
boiler feedpumps, fly-ash collectors, and 
the aerodynamic and meteorological fac- 
tors affecting stack-effluent dispersal. 


Fire-Side Cerrosion of Boiler Surfaces, 
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lights of the city also may be shown. 

Monday, April 10th: Women will enjoy 
a tour of Garden District Homes, leaving 
by bus from hotel at 1:30 p.m. The tour 
will end in the vicinity of Commander's 
Palace where coffee and sherry will be 
served on the Patio. 

Tuesday, April 11th: Women will be 
taken by bus to Esplanade Wharf from 
Jung Hotel at about 11:00 a.m. where 
they will tour the historic River Queen 
and will enjoy a luncheon on board. 
Following lunch at dockside, ladies will 
be taken to Canal Street Dock to join the 
men for a harbor trip and social outing on 
the steamer ‘‘President.’’ In the offing 
during the harbor trip is the possibility of 
a demonstration of the new Higgins 
Industries boat with hydrofoil hull. 

Wednesday, April 12th: Women will 
be taken to breakfast at Brennan's 
on Royal Street at 10:00 a.m. and con- 
tinue on a ‘‘French Quarter Patio Tour.” 
The Annual OGP Division Banquet will 
be held at 7:00 p.m. with H. R. Senn- 
strom, OGP Chairman, presiding. Pre- 
sentation of the honors and awards will 


be made during the banquet. The 


Sessions at 1961 Meeting of American Power Conference 


Sulfur Removal From Coal, and Pulverizer 
Design Effect on Furnace Control. The 
Fuels Division session will present 
papers covering fire-side corrosion of 
high-temperature boiler surfaces, sulfur 
removal from coal, and effect of pulver- 
izer design on furnace control. 

In addition, the luncheon to be held on 
Tuesday, March 21, will be sponsored by 
ASME, and President W. H. Byrne will 
preside. The speaker on this occasion 
will be Sherman Knapp, president of the 
Edison Electric Institute. 

A brief résumé of the sessions and 
topics to be covered is outlined in the 
following. Persons interested in obtain- 
ing copies of the complete program to- 
gether with registration information 
should write the Director, American 
Power Conference, Illinois Institute of 
Technology, Technology Center, Chicago 
16, Ill. 


p> TUESDAY, MARCH 21 


10:00 a.m.—Opening Meeting 
12:15 p.m.—ASME-Sponsored Luncheon 
2:00-5:00 p.m.—Central Stations 1, The Avon 
Supercritical Station! 
Water Technology 1, Con- 
densate Polishing 
Transmission— Electrical 
Space Heating 
Industrial-Electrical 


1 Sessions sponsored by ASME. 


special speaker for the banquet will be 
announced at a later date. 

On Monday, Wednesday, and Thursday 
the OGP Division will sponsor its usual 
“Social Hours’’ in the exhibit area. 
In addition, there will be the usual 
morning coffee hours for the women in 
attendance, and also under considera- 
tion, but limited to specific request, will 
be arrangements for private partics to 
visit the Kaiser Aluminum & Chemical 
Corporation Plant at Chalmette, La., 
where 80 Nordberg gas-burning radial 
engines produce approximately 150,000 
hp. 

At the close of the Executive Com- 
mittee meeting of the OGP Division in 
New York on Nov. 29, 1960, Harold 
Sennstrom, chairman, expressed great 
enthusiasm about the plans as they were 
shaping up for the 33rd Annual Con- 
ference and Exhibit. He states: ‘I urge 
every engineer interested in the oil and 
gas power industry to attend. Every 
engineer who attends the Conference and 
Exhibit will certainly gain much of 
value which can be applied to the solu- 
tion of his daily problems."’ 


7:30 p.m.—-Forum: Future Methods of En- 
ergy Conversion 


> WEDNESDAY, MARCH 22 


9:00 a.m.—12:00 noon—Central Stations 2, 
The Breed Super- 
critical Station! 

Water Technology 2, 
Ion Exchange Op- 
erations 
Fuels! 
Automation and Con- 
trol— Electrical 
Industrial Plants and 
Industrial Space 
Heating 
Hydroelectric Peaking 
12:15 p.m.—-AlEE-Sponsored Luncheon 
2:00-5:00 p.m.—Thermal Peaking 
Water Technology 3, High 
Purity Water 
System Planning and Opera- 
tion— Electrical 
Steam-Generator Auxiliaries 
Industrial Training 


6:30 p.m.—All Engineers Dinner 


> THURSDAY, MARCH 23 


9:00 a.m.—12:00 noon—Central Stations 3 
Power-Plant Auxilia- 
ries! 
Industrial Water 
Treatment 
Distribution— 
Electrical 
Nuclear Power 1 
12:15 p.m.— Western Society of Engineers 
Luncheon 
2:00 p.m.—5:00 p.m.—Central Stations 4 
Air-Pollution Control! 
Economics of Industrial 
Plant Operation 
Apparatus—Electrical 
Nuclear Power 2 
Computers and Network 
Analyzers—Electrical 
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J.W. FOLLANSBEE ' 


The Engineer as a Writer 


Literature is not an abstract science, to 
which exact definitions can be applied. 
It is an art, rather, the success of which 
depends on personal persuasiveness, on 
the author's skill. Sir Arthur Quiller- 
Couch 


Wuy does the engineer write? He 
writes to educate, to command, to cajole, 
to inform, to request, to placate—to 
communicate his needs, demands, dis- 
coveries, and feelings. In short, he 
hopes to influence someone's actions or 
someone's thoughts. 

Today, with increasing size and com- 
plexity of engineering departments, the 
engineer relies on formal written rather 
than informal verbal communication. 
The young engineer often cannot talk to 
his manager—much less the chief engi- 
neer—face-to-face. So, he must write to 
him. In a two-way conversation, the 
puzzled frown of incomprehension regis- 
tering on the listener's face is a clue to 
recourse to a new tack of explanation; in 
a report, you have only one chance. 
You must write so the reader gets only 
One interpretation of your message—and 


that single interpretation must be ob- 


vious 

Three Kinds of Readers. Sometimes 
your reader is captive; he has been anx- 
iously awaiting your data and he vitally 
needs all of it. However, if you write 
incomprehensibly, he won't like it—but 
he will give your communication careful 
attention. 

Most engineers are not so fortunate. 
They write for busy readers. Therefore 
the incomprehensible report in the stack 
on the manager's desk is one of many im- 
portant ones competing for his attention. 
If you write incomprchensibly, he will 
be annoyed and your message will go 
unheeded. 


Finally, there is the reader who is not 

1 Designer, Voorhees, Walker, Smith, Smith 
& Haines, New York, N. Y. Assoc. Mem. 
ASME. 

2 Engineer—Publications, 


Ordnance De- 


a. General Electric Company, Pitts- 
eld, Mass. 


Assoc. Mem. ASME. 
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certain at all that what you are trying to 
Say is important to him. Not only must 
you hold this reader securely—almost 
against his will—but you must instantly 
create the desire on his part to read your 
message; what you say is important to 
him. You must write interestingly for 
this kind of reader, and this requires 
great skill. 

What follows is directed at those 
writing for the busy reader, particularly 
those who find that only rarely do they 
get results from their writing. If you 
fit into this category, you probably also 
have an inferiority complex when it 
comes to writing. But if you speak 
English with ordinary fluency, you 
should be able to write about as well. 
Remember, word treatment in writing is 
just one of the means—a most important 
one—to be used in getting ideas across. 

Important Message Is Important. First, 
you must have something to say, im- 
portant enough to justify your efforts, 
and ultimately the reader's. (If you 
have nothing to say, save it for your 
bull-sessions; don’t write it to your man- 
ager.) Then, decide who your reader 
will be. Find out as much as you can 
about his personality. What is the 
extent of his knowledge, his likes and 
dislikes, his interests, his capacity for 
understanding and his limitations, and 
any peculiarities he has that might in- 
fluence his receptivity for your informa- 
tion. What should he know? What 
must he know? Awareness of your 
reader is the first ingredient of good 
writing. 

Before you start to write, you should 
have a plan. Some engineers always use 
a written outline; some engineers never 
use a written outline; others use an 
outline occasionally. Suit yourself. 
Short letters and memoranda scarcely 
need any planning at all, since they con- 
tain only one idea. Long reports, con- 
taining many different ideas, must have 
related ideas and supporting details 
properly integrated, so the reader will 
smoothly assimilate the facts. 

A Road Map. Consider your outline a 
map for your reader to follow. Help 
him to know approximately where he is, 


how he got there, and generally in what 
direction he is going. Later you will be 
able to tell him more precisely the route 
to be followed. If you provide no map, 
the reader will try to make his own—or 
lose his way. 

No one should tell you how to or- 
ganize your ideas. Although most en- 
gineering reports follow a logical format 
—introduction, work done, results, con- 
clusions, recommendations—there is 
plenty of room for fresh, original ideas. 
Don't try to be different just to be dis- 
tinctive, but strive for an approach that 
will make the job for the reader as easy as 
possible. 

Remember—the author with the most 
ideas must be the most cautious of his 
organization. 

The Rough Draft. Establish the most 
logical grouping of ideas. Then, as 
quickly as possible, put down every 
thought, disregarding the niceties of 
sentence structure, punctuation, gram- 
mar, (even spelling). This hastily 
written first draft, with attention focused 
only on ideas—not style—generally re- 
flects almost. exactly the writer's speech 
habits. 

As you prepare this first draft, do not 
view your performance critically, and 
do not stop periodically to read over 
what you've written. This shifting of 
the focus of attention from the subject 
matter to its form oi expression is a 
common failing. The best writing al- 
ways is accomplished in one uninter- 
rupted burst of exerted effort. 

This first draft will be, appropriately 
enough, your rough draft. If this rough 
draft contains all your ideas, arranged 
according to your plan, be satisfied with 
it. 

Some authorities claim the rough 
draft immediately should be bundled into 
a dark drawer and allowed to ferment 
unmolested, at least overnight. This is 
a good practice to follow, if you have the 
time. Next morning you will be more 
objectively critical in your editing. 

Rules for Readability. Many writers 
mistakenly assume that what lies ahead 
—the editing—is the homestretch, for 
they've already completed most of their 
work. Actually, the most time-con- 
suming and most important part of the 
author's job lies ahead. What remains 
to be done is addition of the polish of 
readability, and this takes strenuous 
effort. 

Authorities generally agree that the 
following ingredients will help the 
reader. The order in which they are 
listed is haphazard; choose for yourself 
which to emphasize. 


1 Good Diction—the most obvious 
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flaw, the shortcoming most certain to set 
the reader against you, to cause him to 
doubt the validity of every one of your 
statements, is poor diction. This is 
marked by inappropriate or downright 
inaccurate choice of words and their 
arrangement. By contrast, a technical 
piece that uses words with precision will 
draw the reader to your side and make 
him sympathetic to your cause. 

2 Accuracy—there is no excuse for an 
engineer to write inaccurately. The en- 
gineer’s judgment may falter, his de- 
cisions may be wrong, but his data must 
never be inquestion. Better leave unsaid 
any information of doubtful accuracy; 
misleading information can cost your 
company money. Spare no efforts to 
achieve absolute accuracy, and be honest! 

3 Consistency—like bad diction, in- 
consistent spelling, punctuation, or style 
is sure to give the reader the impression 
you don't know what you are talking 
about. Set aside a special final edit to 
check for inconsistencies. 

4 Completeness—the report that de- 
livers an incomplete message is about as 
worthless as the one that hides its mes- 
sage under a shroud of obscurity. Make 
certain your plan sets a goal of minimum 
coverage for you—what you must say to 
tell your story—and stick to it. Some- 
times you can include too much sub- 
stantiating information. But if a choice 
must be made between conciseness and 
completeness, remember that the reader 
can discard irrelevancies; he cannot 
create relevant information on the spot. 
‘Be concise’’ is the most overworked 
slogan of all. Attempts at ultra-con- 
ciseness can lead to reader frustration. 

5 Variety—bore your reader with 
same-looking sentences, same-length 
paragraphs, same-sounding words, and 
you lose him. Make a particular effort 
to vary sentence and paragraph length. 
If you carefully punctuate long sentences 
you will not lose your reader. Follow a 
complex idea with a simple one. Add 
special ‘‘refresher’’ words for emphasis, 
such as definitive adjectives, which are 
calculated to buoy up a sagging jowl. 
Remember—a reader is receptive only 
when stimulated. 

6 Active Verbs—make the verb your 
workhorse. Punch your reader with 
energetic verbs to add vital color to drab 
surroundings. You gain nothing by 
saying: ‘‘Grass is eaten by the cow,” 
instead of ‘‘the cow eats grass." 


Tools of the Trade. To add these in- 
gredients, certain tools can be a big help. 
You need a modern dictionary at your 
desk. “‘The American College Dic- 
tionary’’ contains the highest percentage 
of technical words; don’t get a ‘‘techni- 
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cal’’ dictionary; the best are incomplete. 
A companion piece to the dictionary is a 
book covering usage. “A Dictionary of 
Contemporary American Usage"’ or “‘A 
Dictionary of American-English Usage” 
will fill you in on grammar, style, word 
preference, and punctuation. 

Self Assessment. When you have finished 
your editing, is it possible to assess the 
quality of the finished product? It is 
difficult for two people to agree on what 
is ‘‘good"’ writing. What can be 
established is agreement on what is 
““bad"’ writing. If readers agree they 
do not understand a certain piece of 
writing, they are apt to agree to its 
being ‘‘bad"’ writing. 

About all you can rely on regarding 
the quality of your writing is the effec- 
tiveness of your message. Did you get 
the results you were after? You cannot 
often depend on valid criticism of your 
style and approach by your supervi- 
sor. 
Probably he has become so accustomed 
to obscure writing, this is the norm he 
has come to expect. 

Good writing, then, in the absence of 
black-and-white standards, is clear writ- 
ing, understandable to nearly all who 
might be motivated to read it (for any 
reason), but particularly comprehensible 
to the pre-established audience. 


On the Other Hand 


As J. W. Follansbee Sees It. Tue article 
you've just read is fairly well put. The 
author has given you his views on the 
subject, based on observation, experience, 
and ideas. In some places he seems to 


skate on thin ice, so I'm adding comments 
of my own to give you a broader view of 
this subject. You may not agree with 
either one of us; or you may have ques- 
tions. In either case get in touch with 
either Stewart Ross or me through the 
Mecuanicat ENGINEERING Office. 

On Road Maps. Tell your reader, first 
thing, where he's going—that is, where 
you're taking him. Then take him 
there. Don’t sidetrack. Finally, tell 
him he's arrived and how he got there. 
Put these signposts in the body of your 
work, in an abstract, synopsis, summary, 
or a combination of all. This is repeti- 
tion, but it’s worth it. 

On Active Verbs. Listen well to Mr. 
Ross. But—don't overdo it. Too many 
passive verbs and your reader dies of 
boredom or impatience; too many active 
verbs and you beat him to death. Mix 
them up. Emphasize active tense, but 
don’t neglect passives. Variety, variety, 
variety: Use it here as well as with 
sentence length, paragraph length, and 
long and short words. 

On Self Assessment. This is tough. 
Yet there is a source of self assessment 
Stewart missed that I think is vital. 
Enlist outside help, especially if your 
friend is not technically trained. You 
won't have the time to run outside on 
every report; but if the piece is impor- 
tant, get someone either not in your de- 
partment or not in the company to read it 
over. Ifthe layman can get the message, 
you can bet money your manager will get 
it faster. And that’s what you want. 
Your outside help will probably criticize 
sloppy, confusing, egoistic writing a 
whale of a lot faster than an engineering 
friend. 


Date ) Days Location 
March 27-28 Mon.-Tues. Lancaster, 
a. 
Apr. 4-5 Tues.-Wed. Tulsa, Okla. 
Apr. 7-8 Fri.-Sat. Seattle, 
Wash. 
Apr. 15-16 Sat.-Sun. Atlanta, Ga. 
Apr. 19-20 Wed.-Thurs. Denver, 
Colo. 
Apr. 21-22 Fri.-Sat. Kansas City, 
Mo. 
Apr. 24-25 Mon.-Tues. Dayton, 
Ohio 
Apr. 28-29 Fri.-Sat. Louisville, 
Ky. 
May 1-2 Mon.-Tues. Suffern, 
N. Y. 
May 5-6 Fri.-Sat. Waterbury, 
Conn. 
Palm Sunday March 26 
Good Friday March 31 
Easter Sunday April 2 


1961 RAC Meetings Schedule 


Hotel Region Section 


Stevens House III Susquehanna 
Ramada Inn X Mid-Continent 
Motel 
Edmund IX Western 
Washington 
Henry Grady IV Atlanta 
Denver- VIII Rocky 
Hilton Mountain 
Muchlebach VII Kansas City 
Van Cleve V Dayton 
Sheraton VI Louisville 
Motel on the North Jersey 
Mountain 
Roger Smith Waterbury 
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CODES AND STANDARDS 
WORKSHOP 


V-Belt Standard Ready for Approval 
Wood-Plastic ‘‘Alloy’’ Cracks Design Barrier 


By C. Carmichael, Editor, Machine Design 


Sponsor and ASA approval is all that is 
needed to put another important standard 
into effect. The proposed American 
Standard Specifications for Multiple 
V-Belt Drives has received the final 
touches from its sectional committee, 
which is jointly sponsored by The Ameri- 
can Society of Mechanical Engineers and 
the National Machine Tool Builders’ 
Association. 

In the works since 1949, when ASA 
Sectional Committee B-55 took over 
direction of the program, the new stand- 
ard sets the dimensions and horsepower 
ratings of V-belts and sheaves in the A, 
B, C, D, E series, for industrial use. 
Automotive, agricultural, and appliance 
applications, covered by other specifica- 
tions, are not included in this standard. 

To be designated ASA B55.1-1961, the 
standard is based on Engineering Stand- 
ards, Multiple V-Belt Drives (1955 
edition), published jointly by the Multi- 
ple V-Belt Drive and Mechanical Power 


The Council Meetings 
Actions of the 1960 Council 


Tue Council of The American Society 
of Mechanical Engineers met in four 
sessions during the 1960 Winter Annual 
Meeting in the N. Y. Dental Society 
Headquarters in the Statler Hilton Hotel, 
New York, N. Y., on Sunday, November 
27, at 9:45 a.m., adjourning at 12:00 
noon; and convening at 2:15 p.m. and 
adjourning at 3:40 p.m.; Monday, 
November 28, at 9:40 a.m., adjourning at 
11:45 a.m.; reconvening at 2:45 p.m. and 
adjourning at 2:50 p.m. 

Attendance. Attendance at all sessions, 
unless otherwise indicated, was as fol- 
lows: 


Council—President, Walker L. Cisler. 

Past-Presidents, J. N. Landis, W. F. 
Ryan, and G. B. Warren. 

Vice-Presidents, C. H. Coogan, Jr., 
T. J. Dolan, Harold Grasse, G. R. Hahn, 
W. C. Heath, J. W. Little, D. E. Mar- 
lowe, and H. N. Muller. 

Directors, E. M. Barber, E. O. Berg- 
man, R. G. Folsom, C. C. Franck, Sr. 
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Transmission Association, representing 
the sheave manufacturers, and the Rubber 
Manufacturers Association Inc., repre- 
senting belt manufacturers. 

Two significant revisions, made during 
the past year, have simplified the stand- 
ard: 1. The number of preferred belt 
lengths was reduced from 49 to 38; 2. 
Tabulation of horsepower ratings was 
reduced from two (“‘standard quality” 
and “premium quality’) to one, which is 
the standard, but for which the ratings 
are equal to the former premium values. 

Copies are available from ASME Order 
Dept., 29 West 39th St., New York 18, 
N. Y. 


Correction 


“Pipe Threads (Except Dryseal) ASA 
B2.1-1960."" The following correction 
has been called to our attention: On page 
13, Table 4, change the first two values 
to read: 0.340 and 0.442. 


(Monday), E. W. Jacobson, W. H. Lar- 
kin, A. M. Perrin, L. N. Rowley (Sun- 
day), R. B. Smith, and V. W. Smith 
(Monday). 

Treasurer, E. J. Kates. 

Council-Elect—President, William H. 
Byrne. 

Vice-Presidents, D. J. Bergman, E. H. 
Draper, A. H. Jensen, R. C. Robertson, 
and G. B. Thom. 

Directors, J. B. Jones and R. S. Stover. 

Past-Presidents—J. W. Barker (Mon- 
day) and A. A. Potter (Monday). 

Former Members of the Council— 
E. W. Allardt and A. C. Pasini. 

EIC Representative on ASME Council 
—H. G. Conn. 

Chairmen and Members of Boards and 
Committees —Or ganization: 
Schwartz (Sunday morning and Mon- 
day), J. H. Harlow (Monday morning), 
and C. H. Shumaker (Sunday afternoon 
and Monday morning); Constitution and 
By-Laws: R. W. Miller (Sunday), T. A. 
Wetzel (Monday morning); Finance: 
E. J. Schwanhausser (Monday); Board 
on Technology: Kerr Atkinson; Meet- 
ings: W. B. Wilkins (Sunday afternoon 
and Monday morning); Nominating: 


W. E. Belcher, Jr. (Monday morning); 
Engineers Registration: R. W. Worley 
(Monday morning); National Junior 
Committee: B. A. Meany (Monday); 
and Professional Practice: H. A. Nay- 
lor, Jr. (Monday morning). 

Guests—S. R. Beitler (Sunday morn- 
ing), D. R. Earich (Sunday), A. K. In- 
graham (Sunday), H. H. Snelling, R. L. 
Nugent, L. S. Romzick, and R. B. Wilson 
(Sunday). 

Secretary—O. B. Schier, II. Assistant 
Secretaries—W. E. Letroadec (Sunday), 
W. E. Reaser, S. A. Tucker, and J. D. 
Wilding. 

Staff—J. J. Jaklitsch, Jr., Editor (Mon- 
day); H. 1. Nagorsky, Controller, D. B. 
MacDougall, Associate Head, Field Serv- 
ice (Sunday); C. S. Campisi, Staff Assist- 
ant, Accounting (Sunday morning); 
L. S. Dennegar, Public Relations (Sunday 
afternoon); M. E. McDonald, N. Y. area 
Salesman, Advertising (Sunday morn- 
ing); J. M. Meyer, Power Test Codes De- 
partment (Sunday morning); R. B. Mor- 
gan, Staff Assistant, Mectings and Divi- 
sion (Sunday morning); J. T. Reid, Re- 
search; Leslie Scanlan, Field Service 
(Sunday morning); and C. R. Tunison, 
Advertising Manager (Sunday morning). 

President Cisler introduced the newly 
elected Council members and the Secre- 
tary introduced the following members 
of staff: C. S. Campisi, R. B. Morgan, 
and M. E. McDonald. 

ASME Staff Members. The Council ex- 
tended a vote of appreciation in recogni- 
tion of loyal service to Jean Meyer who 
served on the staff for 35 years and to 
Leslie Scanlan who served for 40 years, 
and presented each with an honorarium 
for their fine contributions to the work of 
the Society. 

Annual Reports. The Annual Report of 
the Council was adopted ard the reports 
of the Boards, Committees, and repre- 
sentatives on Joint Activities were ac- 
cepted as submitted. (The Annual report 
of the Council was mailed to the entire 
membership with the January, 1961, issue 
of MECHANICAL ENGINEERING.) 

Woman’s Auxiliary. The annual and 
financial reports of the Woman's Auxil- 
iary were received with expressions cf sin- 
cere appreciation. 

Constitution and By-Laws Committee. 
Amendments to the Constitution. The 
Secretary reported that the letter ballot 
to the membership on the amendment to 
Article C7, Sec. 5 (Change in the Pro- 
cedure for Filling Vacancies in the Office 
of President) resulted in the return of 
14,535 ballots of which 116 were defec- 
tive. The Tellers reported on Nov. 10, 
1960, when they canvassed the ballots, as 
follows: For, 13,915; against, 195; 
not voting, 309. Therefore, at the Busi- 
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ness Meeting on Monday afternoon, Nov. 
28, 1960, when the results were an- 
nounced, the amendment became effec- 
tive. 

Amendments to the By-Laws. The 
Council approved the amendments to 
Article BS, Par. 2; Article B6A, Pars. 14- 
E and 15-D; and Article B8, Par. 2. The 
Council voted to receive for first reading 
the proposed amendments to Article B2, 
Pars. 2, 3, 4, 5, and 6; Article B4, Par. 8; 
Article B6A, Pars. 7, 14, 14-C, 14-C-1, 15, 
15-B, 15-C, 15-D, 15-E, 17-B, and 21; 
Article B6B, Par. 1; and Article B7, 
Par. 2. 

Amendments to the Rules. The Coun- 
cil voted to approve the amendments to 
Article R5, Rules 2 and 3; Article R10, 
Rule 2; and Article R11, Rules 8 and 9. 

Council Policies. The Council voted to 
approve the Council Policy P-6.1, Forma- 
tion and Operation of Sections, Subsec- 
tions, and Groups. Also the Council ap- 
proved Council Policy P-6.14 on Re- 
search. 

Committee on Regional Affairs. Re- 
alignment of Region IV. The Coun- 
cil authorized the realignment of Region 
IV into two regions; (Region IV to con- 
sist of the Virginia, Central Virginia, 
East Virginia, East Tennessee, Green- 
ville, Piedmont Carolina, Eastern North 
Carolina, and CSRA Sections. Region 
XI to consist of the Chattanooga, North 
Alabama-Mississippi, Atlanta, Birming- 
ham, Gulf Coast, Savannah, Northwest 
Florida, Northeast Florida, Florida, West 
Palm Beach, and Miami Sections); and 
the Council authorized the effective date 
for this realignment to be June, 1962, 
after the election of a vice-president for 
the new Region. 

Affiliation of Sections With Local 
Engineering Groups. The Council voted 
that in the future, any Section desiring 
affiliation with a local organization must 
submit the constitution and by-laws of 
that organization for examination by the 
legal counsel of the Society and such 
affiliation must receive approval of the 
Council prior to such affiliation becom- 
ing effective. 

ASME Student Section at Brigham 
Young University. The Council author- 
ized the establishment of the Brigham 
Young University Section of ASME, the 
mechanical-engineering curriculum hav- 
ing been approved by ECPD. 

Discontinuance of the Texas City Area 
Group. The Council voted to dissolve 
the Texas City Area Group of the South 
Texas Section. 

Definition of an ASME Student Mem- 
ber. The Council voted to recommend 
to the Constitution and By-Laws Com- 
mittee for their consideration of the fol- 
lowing amendment to Article C4, Sec. 7: 
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Keep Your ASME Records Up to Date 


The ASME Secretary’s Office de- 
pends on a master membership file 
to maintain contact with individual 
members. This file is referred to 
countless times every day as a source 
of information important to the So- 
ciety and to the members involved. 
All other Society records are kept up 
to date by incorporating in them 
changes made in the master file. 

The master file also indicates the 
Professional Divisions in which 
members have expressed an interest. 
Many Divisions issue newsletters, 
notices of conferences or meetings, 
and other material. You may express 
an interest in the Divisions (no more 
than three) from which you wish to 
receive any such information which 
might be published. 

Your membership card includes 
key letters, below the designation of 


Please Print 


ASME Master-File 


LAST NAME 


POSITION TITLE 


e.¢., Design Engineer, Supt. of Construction, Manager in Charge of Sales, etc. 


NAME OF EMPLOYER (Give name in full 


EMPLOYER'S ADDRESS 


ACTIVITY, PRODUCT, or SERVICE OF EMPLOYER, c.e.. 


Oil Refinery Contractors, Mfr's. Representative, etc 


*O 


HOME ADDRESS 


PRIOR HOME ADDRESS 


* CHECK “FOR MAIL” 
ADDRESS 


| subscribe to 


(_] Mecuanicar ENGINEERING 

(_} Journal of Engincering for Power 
(_] Journal of Engineering for Industry 
{_] Journal of Heat Transfer 

(_] Journal of Basic Engineering 

Journal of Applied Mechanics 

Applied Mechanics Reviews 


Professional Divisions in which I am interested (no more than three) are marked X. 


A—Aviation 

Mechanics 
{_] C—Management 

D—Marterials Handling 
{_] E—Oil and Gas Power 


{_] F—Fuels O—Lubrication 
G—Safety P—Petroleum 
{_] H—Hydraulics mies 


I—Human Factors Group R—Railroad 


FIRST NAME 


J—Metals Engineering 

K—Heat Transfer 
L—Process Industries 

M—Production Engineering 

N—Machine Design 


Nuclear Engineering 


your grade of membership and vear 
of election, which indicate the Divi- 
sions in which you have expressed 
an interest. Consult the form on this 
page for the Divisions to which these 
letters pertain. If you should wish 
to change the Divisions you have 
previously indicated, please so notify 
the Secretary. 

It is highly important to you and 
to the Society to be certain that our 
master file indicates your current 
mailing address, business or pro- 
fessional-afhliation address, and in- 
terests in up to three Professional 
Divisions. 

Please complete the form, being 
sure to check whether you wish mail 
sent to your residence or office 
address, and mail it to ASME, 29 
West 39th Street, New York 18, 
New York. 


Information 


MIDDLE NAMF 


NATURE OF WORK DONE 


Division, if any 


City Zon: Stat: 


Turbine Mfrs., Management Consuleanes. 


City Zone State 


Address changes effective 
when received prior to: 


10th of preceding month 


+ 20th of preceding month 
| 

Ist of preceding month 


_] S—Power 

T—Textile 

[_] U—Maintenance and 
Plant Enginecring 

] V—Gas Turbine Power 

(_] W—Wood Industries 

{_}] Y—Rubber and Plastics 

Z—Instruments and 
Regulators 


FEBRUARY 1961/ 125 


= 
| 
| 
{ 
| 
= 
4 
City Zone Stat: 
| 
es | 
| 


to delete in a school having a Stu- 
dent Branch (Section) of this Society”’ 
and add **. . . in any engineering school."’ 

Board on Technology. The Council 
granted permission for the Research Com- 
mittee on Properties of Steam to under- 
take an additional fund-raising campaign 
for $236,000 to cover the cost of the re- 
search projects required to extend the 
1936 Steam Tables to include the new 
limits of 15,000 psia and 1500 F. 

The Council also authorized the $260,- 
000 fund-raising program of the Research 
Committee on Corrosion and Deposits 
from Combustion Gases to provide fur- 
ther investigation into fundamentals of 
thermochemical reactions influencing cor- 
rosion and deposits from combustion 
gases in boilers and gas turbines. 

Also on recommendation of the Board 
on Technology, the Council voted to en- 
dorse the plan of the Meetings Committee 
to change the format of the Summer 
Annual Meeting of the Society for 1962; 
and to request that a written plan be 
presented to the Executive Committee of 
the Council at its Feb. 3, 1961, meeting. 

Applied Mechanics Reviews. As directed 
by the Council, the Publications Commit- 
tee submitted through the Board on 
Technology, a written report on the 
Applied Mechanics Reviews. The Secretary, 
after reading the report to the Council, 
reported that the Board on Technology, 
at its meeting on Nov. 15, 1960, voted to 
accept the $50,000 grant from the Na- 
tional Science Foundation for the Applied 
Mechanics Reviews project, these funds to 
be expended in lieu of contributions from 
the ASME Development Fund and South- 
west Research Institute. 

Board on Honors. Appointment of 
Board Members. The Council approved 
the interpretation of Article B6A, Par. 16 
permitting ASME Medalists to be as- 
signed to the Board on Honors and to re- 
quest the Constitution and By-Laws Com- 
mittee to modify Par. 16 to read: ' 
(2) of whom are to be either corporate 
Honorary Members of the Society or 

ASME Medalists who are corporate mem- 
bers of the Society.”’ 

Research Executive Committee. Research 
Committee on Effect of Nuclear Radia- 
tion on Materials of Construction. The 
Council established a Research Commit- 
tee on Effect of Nuclear Radiations on 
Materials of Construction with the fol- 
lowing personnel: M. A. Cordovi, R. C. 
Dalzell, R. P. Felgar, Glenn Murphy, 
Robert Plunkett, and R. H. Shannon. 

Committee on Group Disability Insurance 
for ASME Members. Additional Cover- 
age. After consideration of the report on 
High-Limit Accident, Death, and Dis- 
memberment Insurance Plan, prepared by 
Smith, Sternau and Son, and on recom- 


126 /FEBRUARY 1961 


mendation of the Committee on Group 
Disability Insurance for ASME Members, 
the Council approved the addition of 
High-Limit Accident, Death, and Dis- 
memberment Insurance to the existing 
Group Insurance for ASME Members 
Program; and authorized the Trustee for 
the program to sign the application for a 
master policy after all pertinent docu- 
ments have been reviewed and approved 
by the Committee. Further the Council 
voted to commend the Committee for its 
excellent work on behalf of the members 
of the Society. 

Intersociety Relations Committee. Re- 
port. R. B. Smith, chairman of the Inter- 
society Relations Committee, reported on 
progress which has been made by the 
Committee to date in the formulation of 
a Unity plan. The Council instructed 
the ASME Representatives to ECPD to 
reject the proposed amalgamation of EJC 
and ECPD submitted on Oct. 8, 1960; to 
receive the progress report of the Inter- 
society Relations Committee; and to 
send copies of the report to all Sections 
of the Society. 

Member Gifts Campaign. Report. 
W.H. Larkin reported on the progress 
made in the Member Gifts Campaign. 
Subsequently, cach of the eight Vice- 
Presidents reported on their current 
efforts. E. W. Allardt, past Vice-Presi- 
dent of Region V, was called upon to give 
a review of methods which he used and 
found successful. 

United Engineering Trustees. Sale of 
Engineering Societies Building. The 
Council authorized the Secretary to desig- 
nate representatives as needed in the 
event that W. F. Thompson, H. E. Mar- 
tin, or F. S. Blackall, jr., ASME Repre- 
sentatives to UET, are unable to attend 
the meeting of the UET when the closing 
of the sale of the building and property 
at 29 West 39th Street will take place. 

National Council of State Boards of Engi- 
neering Examiners. Model Law. The 
Council voted to endorse the Model Law 
telating to the Practice of Professional 
Engineering. 

Certificates of Award. ASME Lectur- 
ers, 1959-1960. The certificates of 
award have been prepared for the follow- 
ing: Samuel B. Batdorf, Kenneth E. 
Bisshopp, Renato Contini, Robert G. 
Dean, Jr., Harold M. Faigenbaum, 
Nicholas J. Hoff, William Littlewood, 
Admiral Andrew I. McKee, Maynard M. 
Miller, Dwane Orton, and Allison K. 
Simons. 

Codes and Standards. On recommen- 
dation of the B31 Executive Committee 
and approval of the Board on Codes and 
Standards, certificates of award have 
been prepared for the following for out- 
standing activity in the development of 


codes and standards formulated under 
ASME sponsorship: John H. Carson, 
Joseph A. Cerow, William M. Frame, 
Frederick A. Hough, Charles G. Mar- 
tini, and Glen D. Winans. 

Retiring Regional Committee Chair- 
men. Certificates of award have been 
prepared for the following retiring 
chairmen of Region I committees: Wil- 
liam M. Irving, Student Sections; and 
Rodger B. Dowdell, Professional Divi 
sions. 

Retiring Committee Chairmen. On 
initiation of their associates and approval 
of the President, certificates of award 
have been prepared for the following 
1959-1960 committee chairmen: Herbert 
B. Reynolds, Admissions Committee; 
Kenneth R. Daniel, Membership De- 
velopment Committee; Frederick E. 
Lyford, Membership Review Committee; 
and Daniel T. Webster, Jr., Professional 
Practice Committee. 

Retiring Section Chairmen. On rec- 
ommendation of their respective Vice- 
Presidents, certificates of award have 
been prepared for the following 1959- 
1960 Section Chairmen: S. P. Kezios, 
Chicago; John W. Peterson, Nebraska; 
William H. Britt, Rochester; Clarence 
E. Trent, Virginia; Michael Guidon, 3rd, 
Western Washington; and George S. 
Stout, Westmoreland. 

Appointments. Presidential. E. T. 
Kirkpatrick, Oct. 7, 1960, Dedication of 
the Charles A. Dana Auditorium, The 
University of Toledo, Toledo, Ohio. 

Appreciation. To Members of the 
1959-1960 Council. President Cisler 
presented a copy of the translation of 
Sardi Carnot’s book, ‘Reflections on the 
Motive Power of Heat,"’ individually 
autographed by the President, to each 
member of the 1959-1960 Council. 
Whereupon, the Council, individually 
and collectively, voted to extend the 
thanks of each member of the Council to 
W. L. Cisler for his personally auto- 
graphed gift of Carnot’s book. 


Actions of 1961 Council 


Tue organization meeting of the 1961 
Council was held Monday, Nov. 28, 1960, 
following dinner at the Statler Hilton 
Hotel in New York City. The retiring 
president, W. L. Cisler, called the meet- 
ing to order at 9:00 p.m. and introduced 
the past-presidents not on the Council 
who were in attendance as well as the 
new members of the Council. 

The following were present: Presi- 
dent—1960, Walker L. Cisler; and 1961- 
1962, William H. Byrne. 

Past-Presidents: 1961-1962 Council, 
J. W. Landis, W. F. Ryan, and G. B. 
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Warren. Retired: E. G. Bailey, J. W. 
Barker, F. S. Blackall, jr., A. G. Christie, 
W. A. Hanley, D. W. R. Morgan, E. W. 
O'Brien, and A. A. Potter. 

Vice-Presidents: 1961-1962 Council, 
D. J. Bergman, C. H. Coogan, Jr., E. H. 
Draper, Harold Grasse, W. C. Heath, 
A.H. Jensen, D. E. Marlowe, H. N. Mul- 
ler, R. C. Robertson, and G. B. Thom. 
Retired: T. J. Dolan, G. R. Hahn, and 
J. W. Little. 

Directors: 1961-1962 Council, E. M. 
Barber, E. O. Bergman, R. G. Folsom, 
C. C. Franck, Sr., J. B. Jones, W. H. 
Larkin, A. M. Perrin, L. N. Rowley, 
R. B. Smith, and R. S. Stover. Retired: 
E. W. Jacobson and V. W. Smith. 

Treasurer: E. J. Kates. 

Secretary-Emeritus: C. E. Davies. 

Secretary: O. B. Schier, II; Assistant 
Secretaries: W. E. Letroadec, W. E. 
Reaser, S. A. Tucker, and J. D. Wilding. 

Editor: J. J. Jaklitsch, Jr. 

Mr. Cisler presented the President's 
Gavel to Mr. Byrne who took the chair. 

Past-President Receives Special Pin. 
The Council expressed to Walker L. Cis- 
ler, retiring President, sincere apprecia- 
tion and thanks for his accomplishments 
during his administrative year, during 
which time he attended many mectings 
of the Sections, Student Sections, Na- 
tional Meetings of the Society, and sister 
socictics. 

President Byrne called upon Past- 
President Warren to present the special 
Past-President’s pin to Mr. Cisler. 

Retiring Members of Council. President 
Byrne called the roll of retiring members 
of the Council. Each in turn expressed 
his appreciation for the opportunity of 
working with their fellow members in 
serving the Society and the engineering 
profession. Those called included: Past- 
President W. F. Ryan; G. R. Hahn, J. W. 
Little, T. J. Dolan, Vice-Presidents; and 
E. W. Jacobson and V. W. Smith, direc- 
tors. 

Appointments. Secretary. The Council 
voted to appoint O. B. Schier, IT, Secre- 
tary of the Society for the term ending 
June 12, 1962; Assistant Secretaries for 
the term ending June 12, 1962, W. E. 
Letroadec, W. E. Reaser, S. A. Tucker, 
and J. D. Wilding; Treasurer, Edgar J. 
Kates; Assistant Treasurer, Harry J. 
Bauer. Mr. Kates also was reappointed 
treasurer of the Development Fund. 

Executive Committee of the Council. The 
Executive Committee of the Council for 
the term ending June 12, 1962, will con- 
sist of W. H. Byrne, chairman; D. E. 
Marlowe, H. N. Muller, L. N. Rowley, 
and R. B. Smith. 

Assignment of Directors to Boards and 
Committees. The Council voted to assign 
Directors and former members of the 
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Council to Boards and Committees in ac- 
cordance with Article B6A of the By- 
Laws as follows (Appointments are for 
one and one-half year terms unless other- 
wise indicated. New appointments are 
indicated by an *): Boards—Codes and 
Standards, E. O. Bergman and C. C. 
Franck, Sr. (1964); Education, *J. B. 
Jones; Honors, *J. B. Jones; Member- 
ship, L. N. Rowley; Public Affairs, 
*R.S. Stover; Technology, E. M. Barber 
(1964), R. G. Folsom (1963), *R. S. 
Stover (1965), and R. B. Smith (1962); 
Finance, W. H. Larkin and *A. C. Pasini 
(1963); and Organization, A. M. Perrin 
and *W. L. Cisler (1963). 

Power Test Codes Committee Chairman 
(1961-1962). The Council recommended 
that Wayne C. Astley, vice-chairman of 
the Power Test Codes Committee, be 
appointed by his associates as acting 
chairman pending a letter ballot election 
of a new chairman. 

Delegation of Authority to Boards. The 
Council delegated certain duties to the 
following Boards for a term ending June 
12, 1962: Board on Technology, Board 
on Codes and Standards, and Board on 
Honors. 

1961 ASME Summer Annual Meeting. 


The Council adopted the schedule of 
meetings at the Los Angeles Summer An- 
nual Meeting, June 11-15, 1961. 

Pension Committee. Increase of Bene- 
fits. The Council voted to increase, effec- 
tive Jan. 1, 1961, the maximum of em- 
ployee life insurance to $25,000, and the 
equalizing of life insurance for female 
employees to the same basis for male em- 
ployees. The Council also voted to insti- 
tute an Employee Supplemental Life In- 
surance Plan permitting an employee 
whose annual salary is in excess of $5000 
to subscribe to additional life insurance 
not to exceed 50 per cent of his annual 
salary on a contributory basis. For sup- 
plemental insurance the employee will 
contribute $1 per month per $1000 of 
insurance and the Society to contribute 
the balance necessary for the purchase 
of each additional $1000 of life insurance; 
this program to continue to June, 1965, 
at which time the Society's contribution 
will be reviewed. 

Engineering Index. Extension of Agree- 
ment. The Council voted to extend the 
present contract of the Engineering In- 
dex, Inc., for the year of 1961; the Engi- 
neering Index, Inc., to pay $2500 to the 
Society for the year 1961. 


CANDIDATES 
FOR MEMBERSHIP AND 
TRANSFER IN ASME 


THE application of each of the candidates listed 
below is to be voted on after Feb. 24, 1961, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references. 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immediately. 


New Applications and Transfers 


Arizona 


Baum, James R., Scottsdale 
Poppe, RAYMOND S., Phoenix 


California 


@ ARENAL, ALFoNnso, Covina 

yRATZ, M., West Covina 
HAcsetH, Corpiner J., Daly City 
Monur, Srecrriep H., San Jose 

@ Ropert J., San Diego 
WaALter, Tuomas C., 3rp, Alhambra 


Colorado 
JAUTHIER, RICHARD D., Denver 


Connecticut 

CATLIN, JOHN B., Mystic 
Kennepy, Ricnarp H., Wolcott 
Morris, Ropert K., East Hartford 
DONALD B., Waterford 
TIEDEMANN, HERMAN L., Stamford 
Delaware 

CAMPBELL, JAMES D., 3xp, Newark 


District of Columbia 
Pwutos, Joun G., Washington 


@ Transfer to Member or Affiliate. 


Florida 
@IRrwin, CLAupe M., Pensacola 


@ DRENNING, JAMeEs H., Chicago 
@Friestn, E. RicHarp, Moline 
MILcer, Paut E., Prophetstown 


Indiana 

Horak, Erwin A. V., Fort Wayne 
Toeses, Gerrit H., West Lafayette 
Kentucky 

Wane, West Paducah 


Louisiana 
Hynps, P., Shreveport 


Maryland 
Stepp, Samuet F., Silver Spring 


Massachusetts 


ENTIN, LEONARD P., Wayland, 
RICHARDSON, HersBert H., Framingham 


Michigan 


C., Menominee 
CERRETANI, James E., Livonia 
Freperick, JULIAN R., Ann Arbor 
Kevty, Ovrn A., Jackson 
@LAVALLey, Ropert J., Detroit 
Pace, Raymonp Flint 

Rowe, Danret M., Garden City 


Minnesota 

BarToN, Ropert D., Rochester 
FENLASON, James M., Rochester 
KNuTSsON, GerRALD R., Rochester 
@Kuurmeyver, Cart A., St. Paul 
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Pexton, Freveric C., Rochester 
Saripy, ANprew, Rochester 


Mississippi 
LawLey, Gene, Gulfport 


Missouri 


Mesner, Gustav K., St. Louis 


New Jersey 

Burns, Joun M_., Phillipsburg 
Gaupsas, WALTER W., Perth Amboy 
Hitt, Davip W., Whippany 

Meters, E., Florham Park 

@ Metick, GeorGe F., Jr., Murray Hill 
OsverR, Henry D., Fairlawn 

PASINT, Dominic, Carteret 


New Mexico 
@Disuuck, Joun J., Kirtland AFB 


New York 


@ BANNERMAN, Rosert A., Brooklyn 
Boucuer, Francis J., New York 
@Fox, Geracp R., Schenectady 
Grrvin, Eopwarp T., Corning 

tuner, Howard C., New York 
Harp, Davio A., Tonawanda 
HAUSENBAUER, GeorGe F., Dunkirk 
Hone Moo, Harry L., Schenectady 
@Kerver, Joun C., Syracuse 
KENNAN, DouGtas W., Schenectady 
LACERENZA, JoserpH A., New York 
Lewis, Davip W., Endicott 

Moe cer, RiIcHaRD Ithaca 


@Raveski, Tuomas J., Corning 
RONN, BENJAMIN, Richmond Hill 
Scrutro, ErRNest S., New York 
SMALL, ALVAH R., New York 
Harry M., Schenectady 
WALKER, New York 


North Dakota 
GrRonuovp, GorRDON H., Grand Forks 


Ohio 


@ Bena, James A., Columbus 
Day, Tom R., JRr., Painesville 
@FerrGuson, Paut Cincinnati 
Hart, Rospert J., Mt. Vernon 
Howarp, WALTER B., Barberton 
Jaw, Luts, Massillon 


Pennsylvania 

Arpizzi, Peter F., Philadelphia 
Gr1Bson, DONALD J., Pittsburgh 
Mowatt-Larssen, Ervine, Berwick 
Rivers, Husert M., Pittsburgh 
Weaver, Georce H., Jr., Trevose 
Wotrr, Tuomas P., Reading 


South Carolina 
Ries, EvGene P., Rapid City 


Texas 

CrasBrres, Iestiz C., Lake Jackson 
Brown, NorMAN F., Dallas 

FLoyp, Ciype M., Baytown 
@KANE, JOHN J., Baytown 
CLirForRD R., Houston 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE. INC 
[Agency] 


Tuese items are listings of the Engineering 
Societies Personnel Service, Inc. This Service, 
which co-operates with the national societies 
of Civil, Electrical, Mechanical, and Mining, 
Metallurgical and Petroleum Engineers, is 
available to all engineers, members or non- 
members, and is run on a nonprofit basis. 

If you are interested in any of these listings, 
and are not registered, you may apply by 
letter or résumé and mail to the office nearest 
your place of residence, with the understanding 


NEW YORK 
8 West 40 St. 


Men Available! 

Chicago Office 

Manager of Research and Development, BS- 
ME; 46; 16 years’ supervisory experience in 
research and development on high-speed mecha- 
nisms, products and equipment and involving 
surveys, feasibility studies, kinematic analyses, 
design, manufacture and development of proto 
type models, and investigation of special problems 
Salary open. Available immediately. Any loca- 
tion. Me-2055-Chicago. 


Sales or Application Engineer, BSME; 26; two 
years’ successful experience in application and 
sales engineering, heating, ventilating, and air 
conditioning fields. Three years Navy CE Corps 
officer. Considerable responsibility in mainte 
nance control, utilities, design department, and, 
contract administration. $8400. East or Mid- 
west. Me-2072-Chicago 


Inspector or Plant Engineer, four years’ college; 
59; experienced in food industry and municipal 
government. Supervision of maintenance, opera 
tions, systematic inspections of equipment for 
safety, and fire prevention. Inspection of heating 
and air-conditioning installations for city. Any 
location. Me-207%3-Chicago. 


Industrial Sales (Technical) or Mechanical 
Engineer, BSME Univ. of Louisville; 23; six 
months’ experience as field engineer for a leading 
nationwide communications firm and _ nine 
months’ co-operative work connected with pro- 
gram at the Univ. of Louisville. $6500. Ohio 
Valley or South. Me-2074-Chicago 


Manager of Product Development or Engineer- 


1 All men listed hold some form of ASME mem- 
bership. 
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CHICAGO 
29 East Madison St. 


that should you secure a position as a result of 
these listings you will pay the regular employ- 
ment fee. Upon receipt of your application a 
copy of our placement-fee agreement, which 
you agree to sign and return immediately, 
will be mailed to you by our office. In sending 
applications be sure to list the key and job 
number. 

When making application for a position 
include cight cents in stamps for forwarding 
application. 


SAN FRANCISCO 
57 Post St. 


ing, advanced ME degree; PE; 48; 20 years’ 
engineering administrative experience— aircraft, 
bearings, transportation equipment. Have made 
contributions resulting in higher sales and profits 
Would consider similar position in related product 
lines. $14,000-$22,000. West and East Coasts, 
Chicago area. Me-2075-Chicago. 


Mechanical Engineer, BSME; 30; experience 
includes broad responsibilities as field engineer 
plus three years product design and develop 
ment; holds patent, other credits. Familiar with 
automotive industry Seeks position with real 
potential growth in direction of management 
$9000. Midwest or Southwest. Me-2076 
Chicago 


New York Office 

Project Engineer, BSME; 29; five years’ ex- 
perience in chemical plant process and plant en 
gineering, drafting supervision, involving new 
equipment selection, installation, and start-up; 
experience includes contacts with manufacturers 
and other engineering departments. $8800. 
Prefers East. Me-907. 


Project Leader, BChE and MS; design and 
development experience involving analyses in 
thermodynamics, heat transfer, gas and fluid 
dynamics, and combustion from both supervisory 
and administrative levels. Extensive experience 
in proposal and technical writing. $925 a month. 
N. Y. metropolitan area. Me-908. 


Chief Engineer, MSCE, with experience in 
structural and mechanical design of industrial 
structures and machinery in bulk and package 
handling conveying equipment and earth-moving 
equipment. Supervision of engineering depart 
ment of medium size. $12,000-$15,000. Mid- 
west or East. Me-909 


LinpNeR, ARLO A., Fort Worth 
@SAPRAN, SrePHen J., San Antonio 


Utah 
Ucricu, Ricuarp D., Provo 


Virginia 

Horscuer, Hevmut G., Covington 
Jones, Joun E., Waynesboro 
Pacnuta, Micuaet A., Arlington 
Rircare, G., Falls Church 


West Virginia 


@CASON, RoGer L., Charleston 
Hociota, NicHovas, Follansbee 
WItuiaMs, Jack B., Sistersville 


Wisconsin 


Bonp, RicHarp C., Madison 
@Enricut, Francis J., Milwaukee 
@Srree, James P., Beloit 


Foreign 


@ Benaroyva, Sao Paulo, Brazil 

BLACKWELL, Henry C., Camborne, Cornwall, 
England 

LaBounty, Georce R., Manila, The Philippines 

LANE, ALAN D., Deep River, Ont., Canada 

Rawat, Rupra, Kharagtur, India 

SAMSON, Davip H., Hamilton, Ont., Canada 

TINNEVELD, Jack, Glasgow, Scotland, 
Britain 

UNNITHAN, M. K., Quilon, S. India 

VAN Henorik H., Kent Town South 
Australia 


Great 


Administrative Engineer, BE (ME;) 14 years 
staff experience, supervisory responsibilities in 
plant design, production costs, methods, specifica- 
tions, purchasing and management liaison. Ap- 
proximately $18,000. Prefers New York City 
Me-910, 


Mechanical Engineer, graduate, interested in 
machine design; approximately one year's ex- 
perience in design and carry through to prototype 
and production level. Not afraid of drawing 
board $6500. Prefers N.Y.C. metropolitan 
area. Me-911. 


Technical Executive or Metals-Development 
Manager, BS in Metallurgical Engineering and 
advanced work; 46; 22 years of excellent ex- 
perience in research and manufacturing metal- 
lurgy extending to both ferrous and nonferrous 
products. Expert in basic steel processing, 
foundry products, heat-treatment, welding, spe- 
cialized metal joining, tool steels, specialized ma- 
chinery, aircraft products, and machining. Top- 
level supervision experience at management level. 
Midwest, East, or South. Me-912, 


Development Engineer, BSME, six years’ ex- 
perience reactive metal melting and fabrication 
development, ceramic fabrication development, 
fabrication and equipment design and develop- 
ment. Registered PE, Pa. Location immaterial. 
Me-913. 


Director of Engineering, BSEE and MS de- 
grees. Broad technical and management back- 
ground in the field of electromechanical products, 
both as components for original equipment and as 
consumer goods. Working knowledge of related 
fields—-finance and _ sales. $25,000. Middle 
Atlantic States or New England. Me-914. 


Sales and Marketing Manager, 53; extensive 
experience setting up and developing national 
and regional sales organizations selling major engi- 
neering mechanical and electrical equipment to 
utilities, industry, engineering contractors. Also 
rotary electric Mil-Spec equipment to prime and 
subcontractors for high altitude, out of space, and 
ground-support equipment. San Francisco Bay 
area. Me-915. 


Positions Available 
Chicago Office 


Design and Development Engineers, graduate 
mechanical and electrical, to 35. Will be respon- 
sible for design and development of improvements 
in present and new products. Supervise construc- 
tion and testing of prototypes. Prepare necessary 
papers for application through Underwriters 
Labs. May perform administrative work in the 
department as assigned by the manager of engi- 
neering Consult with sales, production, and 
Underwriters Labs to bring design activities to 
maximum effectiveness. Will report to manager 
of engineering. Position with a manufacturer of 
meter and service equipment and domestic heat- 
ing equipment. $9000-$11,000. N.H. C-8445. 


Chief Engineer, Heat Transfer, mechanical 
graduate or equivalent, 35-45; to direct activities 
of small engineering department in design, de 
velopment, and calculating of engine-cooling 
radiators, oil coolers, and related heat-transfer 
surfaces. $10,000-$12,000. Company pays fee. 
Wis. C-8443. 
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Design Engineer, degree preferred, to 50, for the 
design of ‘‘mechanisms’’ with emphasis on creative 
ability. Company manufactures pneumatic and 
electrical tools and hoists and automation 
machinery. New engineering lab and expanding 
product line for a manufacturer. $8000-$12,- 
000. Company pays fee. Pa. C-8442. 


Mechanica! Designers, graduate mechanical, to 
45; recent graduates up to five years’ experience; 
one man on single-state centrifugal pumps; the 
other on reciprocating pump design. Previous 
experience in design or testing preferred. Pd 
$ Company pays fee. Mich. C-843 


Development and Die-Design Engineer, BSME 
or better. Challenging opportunity for research- 
minded engineer. Position requires analytical 
and experimental research in die design for con- 
tainers and container components for a manu- 
facturer. $10,000-$12,000. Company will nego- 
tiate fee. Chicago, Ill. C-8431. 


New York Office 


Quality-Control Engineer, 25-40, graduate 
mechanical, electrical, or industrial, three to five 
years’ experience in quality control. Must be 
familiar with statistical techniques; should be 
well versed in quality-control sampling techniques 
and procedures used to provide quality engineer- 
ing assistance to production departments. Will 
assume No. 2 technical position in quality-control 
engineering. $8000-$9500. Apply by letter and 
indicate present and expected salary. Agency 
fees, relocation, and interviewing expenses paid 
by company. Upstate N. Y. W-9961. 


Chief Plant Engineer, mechanical or electrical 
graduate, refrigeration, boiler-plant operation, 
electrical distribution, and general building main- 
tenance in food-processing plant. 
$10,000. Long Island, N.Y. W-9959. 


Engineers. (a) Maintenance engineer, gradu- 
ate mechanical, experience in assisting chief plant 
engineer in planning and directing a complete build- 
ings, equipment-maintenance program. Prepa- 
ration of plans, estimates, and material require- 
ments for construction projects, heating, ventilat- 
ing, plumbing, and electrical systems. Liaison 
with supervisors of skilled craftsmen. Responsi- 
ble for internal security, safety, and housekeeping 
programs. $8000-$10,000; excellent fringe bene- 
fits. (6) Plant-maintenance engineering assistant. 
$6500-$7500. Southeast. W-9955. 


Assistant Sales Manager, mechanical graduate, 
at least five years’ field sales experience in air con- 
ditioning. Must be familiar with air distribution. 
About 50 per cent of time traveling throughout 
the U.S. $10,000-$12,000. Conn. W-9954. 


Engineers. (a) Sr. development engineers, to 
40, BS, MS, or PhD in mechanical or chemical 
engineering, or chemistry, five to ten years’ ex- 

rience in research or development, preferably in 

bers. Will develop and improve methods and 
equipment and conduct and supervise pilot-plant 
tests and trials. Open. (c) Product-planning 
manager, 30-40, graduate engineer, minimum of 
five years’ experience in marketing, product de- 
velopment, and customer service. Will assist in 
co-ordinating departmental planning efforts in 
the development of long-range plans for individual 
products. Open. (d) Customer service engineer, 
30-45, BS in textile engineering or manufacturing 
engineering, five to ten years’ experience in syn- 
thetic fibers or textiles. Will service fibers cus 
tomers in helping solve problems connected with 
$8400-$10,200. South. W- 


Cost Estimator, five to ten years’ experience in 
medium-sized metal fabrication, familiar with 
writing process sheets and/or operation sheets, 
able to estimate tooling, gaging, and labor costs. 
Open. Conn. W-9948. 


Superintendent, Mixing, for Plastics Division, 
to receive, mix, and color plastics raw materials 
for subsequent processing by manufacturing de- 
partments. Should have had considerable experi- 
ence in this field. Open. Conn. W-9947 


Product Engineer, graduate mechanical, ex- 
perienced in air conditioning of large electronic 
systems and general experience related to instal- 
lation of electronics systems, for installation 
work.  $10,000-$16,000. Company pays fee. 
N.J. W-9941 (a). 


Engineers. (a) Sr. supervising test engineer, 
graduate mechanical, to assume responsibility for 
planning, co-ordinating results of experimental 
test program. Experience in internal-power sys- 
tems, small gas turbines, or advanced propulsion 
devices, hydraulic-actuated systems or missile 
fuels. About $12,500. (6) Test engineer, gradu- 
ate, some experience in above field, to assist super- 
vising engineer. $8000-$10,000. (c) Supervisor 


instrumentation engineer, graduate, to instrument 
the above tests, conduct applied research on ad- 
vanced instrumentation devices. Experience with 
strain gages, dynamic-pressure and temperature- 
sensing equipment, flow measuring, and cryogenic 
instruments. About $12,500. Eastern Ohio. 
W-9938. 
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Additional listings of positions and 
men available are maintained in the 
offices of E.S.P.S. Direct inquiries to 
nearest office. A weekly bulletin of 
engineering positions open is available 
at a subscription rate of $4.50 per 
quarter or $14 per annum, payable in 
advance. 


Packaging Engineer, graduate, one to two 
years’ experience in packaging on engineering side 
rather than design. Open. Company pays fee 
New England. W-9937 (a). 


Vice-President, graduate mechanical or chemi- 
cal engineer, 40-55, to run all aspects of a wholly 
owned subsidiary of a growth company. Must 
know oil, gas, petrochemical industries. $18, ~ 
$25,000. N.Y.C. W-9935. 


Chief Mechanical Engineer, ten years’ experi- 
ence in design and layout of heating, ventilating, 
and air conditioning for industrial and commercial 
buildings for firm of consulting engineers and 
architects. $10,000-—$12,000. regis- 
tered engineer. Upstate N.Y. W-9 


Boiler-Plant Mai Engi , additional 
experience as industrial engineer, | i.e., time study, 
methods, etc., for small plant manufacturing 
fabrics, felts, and coatings of plastics. $10,000- 
$12,000. Northern New England. W-9921. 


Plant Industrial Engineer, graduate, five years’ 
minimum experience in the manufacture of light 
electromechanical products. Will have several 
junior engineers reporting to him. About $9000 
Northern N. J. 16. 


Manufacturing Manager, 35-45, to take com- 
plete charge of manufacturing, production plan- 
ning and control, material controls, purchasing, 
manufacturing engineering, and plant mainte- 
nance. Must have had manufacturing experience 
with electronic instrument company doing govern 
ment work. Must be able to meet production 
deadline and able to work with union. $16,000— 
$18,000, plus fringe benefits. Relocation expenses 
paid. N.Y.C. W-9906. 


Mechanical Engineer, graduate, 30-40, familiar 
with rolling mills and auxiliary equipment. Must 
have experience with plant maintenance and 
ability to direct draftsmen in machine design for 
independent aluminum-production mill. Apply 


by letter including experience, references, salary 
requirement. Mid-south. W-9858. 


Engineers. (a) Quality-control analytical en- 
gineer, prefer BS (ME) or college graduate with 
adequate math and statistical courses. Will 
conduct statistical studies and analyze results 
for the improvement of product quality and 
reliability (c) Application engineer, trainee, 
BSME, about one year out of college. Three 
or four months’ training in divisional office 
in Conn. Will make recommendations for new 
applications and handle engineering problems 
relevant to existing applications; assist with de- 
sign of special bearings, to co-ordinate meg | 
activities between customer, sales, design, an 
other allied departments Company manu- 
facturers precision bearings. %$6200-$7500, plus 
cost of living allowance of $75 quarterly. Ohio. 
W-9737 


Instructor or Assistant Prof » mechanical, 
interested in teaching, particularly in the design 
area; some experience in machine design. Open. 
Midwest. W-9735. 


Regional Sales Representatives, graduate 
mechanical or chemical preferred, for a technical 
sales and service department, involved in the 
design, construction, and sales of high and low- 
pressure and temperature filters for all types of 
industrial service including petrochemicals, re- 
finery, airport refueling, and other related fields. 
Salary and expenses. Considerable travel. Ter- 
ritories: East Coast, North Central, South Cen- 
tral, and West Coast areas. Prefer men living in 
the territory they would cover. Headquarters, 
East. W-9710 


Director of Product Development, engineering 
graduate, at least ten years managerial and ad- 
ministrative experience in design and application 
of nonferrous metal products. $20,000-$24,000. 
South. W-9697. 


Quality-Control Engineer, preferably graduate 
mechanical, experienced in manufacturing proc- 
esses, equipment, and materials, ideally in the 
heavy metal fabricating industry. Duties will 
include direction of quality-control analysis activi- 
ties under direction. Will develop standard 
quality specifications and inspection procedures, 
develop quality-control manual, prepare neces- 
sary reports. Submit complete résumé including 
education, experience, and salary requirements. 
Upstate N.Y. W-9695. 


Manufacturing-Program Director, degree in 
industrial, mechanical engineering, or industrial 
administration, at least eight to ten years’ ex- 
perience in manufacturing management. Some 
teaching experience helpful. Must be qualified to 
create seminar programs and also to conduct these 
programs. To $11,000. N.¥.C. W-9674 


OBITUARIES 


Jerome Gordon Bower (1875-1960), retired 
sales engineer, Buckeye Steel Casting Co., New 
York, N. Y., died, Sept. 27,1960. Born, Waynes- 
burg, Pa., Nov. 26, 1875. Parents, Charles E. 
and Josephine (Gordon) Bower. Education, 
ME, Ohio State Univ., 1897. In the steel in- 
dustry for most of his life, Mr. Bower spent 24 
years with the Buckeye Company. He started 
his career as a special apprentice with the Penn- 
sylvania Railroad Lines Southwest System. In 
1902 he was a sales agent with the Pressed Steel 
Car Co., Chicago, Ill., leaving there in 1911 to 
become a sales agent for Hale and Kilburn Co., 
Chicago. Two years later he joined Buckeye 
Steel Castings Co., as eastern representative, 
remaining in their employ until his retirement in 
1937. Assoc-Mem. ASME, 1903. He was a 
member of the American Iron and Steel Institute. 


Charles Henry Davis (1865-1951), civil en- 
gineer, and executive officer of many corporations, 
died, June 3, 1951, according to a notice recently 
received by the Society. Born, Montgomery 
County, Pa., May 4, 1865. Parents, Henry 
Corbit and Martha (Mellor) Davis. Education, 
CE, Columbia Univ. School of Mines, 1887; 
DE, Univ. of Maryland, 1936. Married Helen 
Maria Hinds (dec.) 1896. Married 2d, Grace 
Bigelow, 1903. Married 3d, Alice Bancroft, 
1931. Mr. Davis was responsible for numerous 
innovations leading to more efficient transporta- 
tion and electrification. He was the trustee 
of many estates and president, treasurer, and 
director of numerous mining, industrial, and 
railway corporations. In the field of transporta- 
tion, he built the first high-speed cross-country 
trolley line from Alexandria to Mt. Vernon, Va., 
in 1902; and advocated and issued the first de- 


fone. for railroad tunnels under the Hudson River. 

He also designed the first electric signals and con- 
trols for fast trains at close headway in use on the 
New York subway system. He founded the first 
school of highway engineering at Columbia Uni- 
versity in 1911, for which purpose he raised 
$50,000. In 1892, he used the first concealed 
lighting in a private New York residence, later 
that year using it for the first time in a public 
building, New York's Carnegie Music Hall. 
Iron pipe conduit interior wiring, later placed in 
universal use, was initially suggested by him, 
and “panel board” distribution of light and 
power, also in use throughout the world, was 
first designed and installed by him for the Penn- 
sylvania Mutual Life Insurance Building in 
Philadelphia, in 1902. Mr. Davis acquired his 
early education in private and public schools 
in France and the U. S., entering the Towne 
Scientific School at the University of Pennsyl- 
vania when he was 17, and the Columbia Uni- 
versity School of Mines one year later. He 
studied both civil and mining engineering. Dur- 
ing the early period of his career, he was variously 
associated with Thomson-Houston Electric Co., 

Lynn, Mass.; Sawyer-Man Electric Co., New 
York, N. Y.; and Westinghouse Electric Mfg. 
Co., as an engineer, sales manager, and construc- 
tion manager. Later, from 1889 to 1906, he was 
a consulting engineer in the cities of New York, 
Philadelphia, and Boston, and from 1906, the 
executive officer of many corporations. He was 
a senior member of Charles Henry Davis and 
Partners, engineers of New York; president of 
the American Road Machine Co., Barclay Rail- 
road Co., Long Valley Coal Co., John Stephenson 
Co., Ltd. (car builders), Miller Oil Co., and 
Kentenia Corp., among others. After establish- 
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ing himself as an expert in transportation, he 
was made honorary chairman of the Institute 
of Transport, Washington, D. C., an organization 
for research and education concerning all types 
of transportation and communication. He also 
was named honorary president of the Educational 
Division of the American Road Builders Associa- 
tion, which brought together instructors from 
the schools of highway engineering in the U. S 
and Canada. He was a founder of the American 
Association of State Highway Officials, and the 
National County Roads Planning Commission. 
He also founded the Individual Psychology 
Foundation in 1927 to assist in organizing ad- 
visory councils of teachers, pupils, and parents 
when the study was in its first stages. As an 
author, he contributed numerous articles to 
magazines. Mem. ASME, 1890. He was a 
member of AAAS and the Society of American 
Military Engineers 


John Francis Grace (1880-1959), condenser 
engineer, Worthington Pump and Machinery 
Corp., Harrison, N. J., died, Jan. 31,1959. Born, 
Liverpool, England, Dec. 17, 1880. Parents, 
Richard Raleigh and Mary A. (Fitzpatrick) 
Grace. Education, scientific course, Brooklyn, 
N. Y., Boys’ High School. Married Adele 
Marie Hague, 1913; children, Adele, Jr., Marion, 
Richard, and Jeanette. Mr. Grace was associ- 
ated with the Worthington Corp., since 1897, 
when he started as an apprentice. In 1904, after 
advancing through various positions as a tool- 
maker, molding-machine builder, shop foreman, 
and draftsman, he became a designing engineer. 
He did experimental testing and inventing on 
surface and jet condensers and cooling towers, 
holding 50 patents in the field) Mem. ASME, 
1915. He received the Modern Pioneer Award 
of the National Association of Manufacturers. 


Arthur Halliwell (1893-1960), organization and 
methods examiner, Management Section, U. S. 
Marine Corp., San Diego, Calif., died, Sept. 
24, 1960. Born, Wigan, Lancashire, England, 
Oct. 11, 1893. Parents, Walter and Elizabeth 
Halliwell. Education, ICS and John Hunting- 
ton Polytechnic School. Married Miss Podmore, 
1922; children, Barbara Louis and Anne Eliza- 
beth. A _ specialist in production engineering, 
Mr. Halliwell worked on time studies and cost 
reduction with the Warner and Swasey Co., 
The White Motor Co., The Whitman and Barnes 
Co., and the General Iron Co., Denver, Colo., 
before going with the Marine Corp. Previously, 
he had spent nine years with The Ferro Machine 
and Foundry Co., and a year with The F. B. 
Stearns Co., as foreman and superintendent. 
He held a civil service rating of mechanical en- 
gineer. Articles written by him were published 
in MECHANICAL ENGINEERING and The Colorado 
Engineers Bulletin. Assoc-Mem. ASME, 1924; 
Mem. ASME, 1935. He was past-chairman of 
the ASME Program Committee; secretary and 
chairman of the Colorado Section; and chairman 
of the 1934 Spring Meeting in Denver, Colo 
He was a member of the Society of American 
Military Engineers, and a registered professional 
engineer in Colorado. 


John Preston Mailler (1890-1960?), retired 
engineer, died recently according to a notice 
received by the Society Born, Cornwall-on- 
Hudson, N. Y., Sept. 25, 1890. Parents, William 
H. and Sophia (Preston) Mailler. Education, 
BS, Rutgers Univ., 1912; ME, 1916. Married 
Margaret McGregor, 1914; children, Helen, 
John, William D., and David W. Mr. Mailler 
specialized in power-plant operation, starting 
as a test engineer with General Electric Co., 
Schenectady, N. Y. Thereafter, he was a cadet 
engineer for three years with the Public Service 
Electric Co., Newark, N. J., and then an assistant 
mechanical engineer with the Interborough Rapid 
Transit Co.,in New York City, having charge of 
operation of the 59th and 74th Street power- 
houses. In 1917 he joined the Buffalo, Rochester, 
and Pittsburgh Railroad in DuBois, Pa., as an 
electrical engineer in charge of all powerhouses 
and electrical apparatus. From 1920 to 1944 he 
was chief engineer with Northeastern Water and 
Electrical Service Corp., and Electrical Manage- 
ment and Engineering Corp., in New York. 
Then he became chief engineer with the New 
Jersey Power and Light Co., in Dover, N 
Assoc-Mem. ASME, 1919; Mem. ASME, 1935. 
He was a registered professional engineer in 
New York and New Jersey. 


Joseph Wickham Roe (1871-1960), retired 
professor and chairman, department of industrial 
engineering, New York Univ., died, Southport, 
Conn., Nov. 9, 1960. Born, Geneva, N. Y., 
Oct. 3, 1871 Parents, Alfred C. and Emma 
(Wickham) Roe. Education, PhB, Sheffield 
Scientific School, Vale Univ., 1895; ME, 1907. 
Married Nelley Allen (Dec.), 1902. Married 2d, 
Mary Sherwood (Lambertson), 1915. Mr. Roe 
was a pioneer in aviation. After graduating in 
1895, he worked as a draftsman, and later be- 
came chief draftsman, with Winchester “oe 
Arms Co., in New Haven, Conn. In 1898, he 
went with Henry R. Worthington Hydraulic 
Works in Brooklyn, N. Y., becoming chief drafts- 
man, and two years later became assistant super 
intendent of J. H. Williams and Co, Brooklyn, 
makers of drop forgings. In 1903 he joined the 
engineering staff of the Crane Co., of Chicago 
and Bridgeport, Conn., where he was chief drafts- 
man. He taught at Sheffield from 1906 to 1917, 
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when he was commissioned a major in the Avia- 
tion Section, Signal Reserve Corps of the Army. 
In 1919, he became secretary of the Railway 
Car Manufacturers Association, New York City, 
and in 1920, executive engineer of the Pierce 
Arrow Motor Car Co., in Buffalo, N. Y. He 
joined the N.Y.U. faculty in 1921, where he was 
professor and chairman of the industrial en- 
gineering department until 1937. He retired 
from his teaching duties in 1938, after a year as 
visiting professor of management at Yale Univ. 
Dr. Roe was a delegate to the World Power Con- 
ference in London in 1924 and afterward was 
a member of the committee of the first Interna- 
tional Management Congress in Prague, Czecho- 
slovakia. He directed the study of civil aviation 
made jointly by the Department of Commerce 
and the American Engineering Council in 1925 
During this period he also was consultant to 
the staff that organized the Museum of Peaceful 
Arts in New York City. Later this became the 
Museum of Science and Industry. He was a con- 
sulting engineer to the Navy during World War 
II. He was a protagonist of civil aviation in the 
dawning era of air travel. His many surveys, 
some of them made for the Federal government, 
promoted such facets of the infant industry as 
safety, cheaper insurance for fliers, and a positive 
policy of financial encouragement from Congress 
He won many awards, both in the U. S. and 
abroad. In 1924, he was made an honorary 
member of the Masaryk Academy, and in 1927 
Czechoslovakia honored him further with the 
Cross of Knight of the White Lion. In 1945 
he was given the honorary DS degree by Middle- 
bury College in Vermont. Upon his retirement 
from teac hing, he developed his talents as an 
artist, winning a prize for his first painting in 
a New York Yale Club amateur show. He 
authored numerous articles and books, the best 
known of which is “English and American Tool 
Builders,"’ published in 1916. Mem. ASME, 
1902; Fellow ASME, 1941. The Society awarded 
him the Melville Medal in 1929. He was a 
chairman of the ASME Meetings Committee, 
and did work on the committees on Administra- 
tion, Relations with Colleges, Publications, and 
Professional Division. He was a past-president 
of the Society of Industrial Engineers, and a 
member of the American Engineering Council, 
on whose executive board he served, 1922-1923 
The Society for the Advancement of Manage 
ment awarded him its Gilbreth Medal in 1939 
He also was a member of Sigma Xi, SPEE, the 
Institute of Management, and the Newcomen 
Society (London). He was a registered pro- 
fessional engineer in New York State. Surviving 
are his stepdaughter, Mrs. George O. Pratt, of 
Southport, Conn.; two grandsons, George Pratt, 
Jr., and Sherwood L. Pratt, and two nieces, Mrs. 
Herbert T. Harris and Mrs. Bennet F. Schauffler 


George Sachs (1896-1960), research professor 
and associate director, Syracuse University Re- 
search Institute, died, Oct. 29, 1960. Born, 
Moscow, Russia, April 5, 1896. Parents, Siefried 
and Clara Sachs. Education, BS, Technisch 
Hochschule, Berlin, Germany, 1920; DS(ME), 
1923. Married Liselotte Lehmann, 1924; chil- 
dren, Peter, Maria, and Rainer. Dr. Sachs 
attained international fame for his work on the 
fundamentals of the metallic state, and on the 
mechanical properties of ferrous and nonferrous 
materials for such items as armor plate, tubes, 
cartridge cases, aircraft parts, and weld metal. 
He was cited by the War and Navy Departments 
for outstanding contributions to the work of the 
OSRD during World War II. Before coming to 
the United States in 1936, he participated in 
metals research with several German agencies, 
and lectured on the subject in German univer- 
sities, including Technisch Hochschule in Berlin, 
and Frankfort-Main Univ. He was assistant to 
the department of mechanical engineering at the 
former, from 1921 to 1923. Then he became sec- 
tion head at the Kaiser Wilhelm Institute for 
Metals Research in Berlin, where he was until 
1930, when he took the post of director of metals 
research at Metallgesellschaft, Frankfort He 
also was vice-president of development and re- 
search with Duerener Metallwerke, Dueren, 
Germany, for a year before leaving the country 
From 1936 to 1938, after coming to the U. S., he 
was a department head in the field of electrical 
contact devices with Baker and Co., Newark, 
N. J. With Case Institute of Technology, where 
he was from 1939 to 1948, he became successively, 
assistant professor, associate professor, professor, 
and director of metals research. It was during 
this period that he assisted the aircraft industry 
as director of NDRC and OPRD projects, for 
which he was awarded a certificate by the War 
and Navy Departments. Case Institute also 
awarded him the Distinguished Army Service 
Award, in 1944, for development work on car- 
tridge-case fabrication. He was director of the 
National Metallurgical Laboratory in India, 
1948-1949, and then established offices as con 
sulting engineer and president of Metals Research 
Associates, Cleveland, Ohio. The firm assisted 
the metallurgical industry in research and devel 
opment in casting, processing, fabricating, and 
heat-treating. At that time, Dr. Sachs also acted 
as a consultant to the National Advisory Com- 
mittee for Aeronautics. In 1950 he became vice- 
president of Horizons Inc., Princeton, N. J., 
experimental research laboratory for private 
industry. Three years later he joined the Syra- 
cuse University Research Institute, and super- 
vised the institute’s contract work for the Army 


and Navy. He received an honorary DE degree 
from the Bergakademie (School of Mines), Claus- 
thal, West Germany, in 1958. Honors from Ger- 
man societies included the Gauss Medal from 
the Academy of Technical Sciences, and the 
Heyn Medal from the German Society of Metals. 
He authored and coauthored 15 books and more 
than 200 papers in the metallurgy field, some of 
which have been reprinted in several languages, 
The back-reflection x-ray camera was his inven- 
tion. Mem. ASME, 1943. He did work on the 
ASME Committees on Plasticity, Fracture 
Prevention, and Behavior of Pressure-Vessel 
Material. He directed a research project for 
the ASME Shell Forging Committee. He was 
a fellow and corresponding scientific member of 
the Max Planck Gesellschaft (previously Kaiser 
Wilhelm Gesellschaft), in Germany. In addi- 
tion, he was a member of AIME, ASM (which 
gave him its Gold Medal Award in 1953), Sigma 
Xi, Tau Beta Pi, the Society for Experimental 
Stress Analysis, the (English) Institute of Metals, 
the (German) Ges. R. Metallkunds, and the 
(French) College International pour |'Etude de 
Scientif. d. Techn. d. Prod. Mech. He was the 
1941 annual lecturer of the Institute of Metals 
Division of AIME. He was a registered profes- 
sional engineer in the State of Ohio. 


Frank Ernest Saracino (1906-1960), engineer- 
ing consultant, Mandel Brothers, Inc., Chicago, 
Ill., died, April 8, 1960. Born, Chicago, July 
11, 1906. Parents, Frank and Josephine Sara- 
cino. Education, BS, Illinois Institute of Tech- 
nology, 1932. Married Dorothy Ward, 1933; 
children, Josephine, Isabel, and Frances. Mr. 
Saracino began his career in 1926 as a plant 
engineer with Bowman Dairy Co., Chicago. 
He held successive positions with S. W. Mendol- 
sohn, Kentucky Oil Coal, as a combustion en- 
gineer; with Chicago Aeronautical Engineering 
Co., as assistant in general airplane design; with 
Lincoln-Boyle Ice Co., as a refrigerating en- 
gineer; and as assistant chief engineer of The 
Buckingham Building, 1930. Then he returned 
to the Lincoln-Boyle Ice Co., as an engineer in 
charge of maintenance and repairs in 15 manu- 
facturing plants. From 1935 to 1937, he was 
chief engineer for the Pure Oil Building, a 40- 
story office building in Chicago. He then be- 
came a supervising engineer for the Chicago Hous- 
ing Authority. In this capacity, he was chief 
engineer and superintendent of maintenance of 
a federal housing project that accommodated 
2000 persons. In 1944 he went with the Buildice 
Co., Inc., engineers and contractors, as executive 
engineer; and in 1945 was with the Manistee 
Salt Works, Manistee, Mich., as plant manager 
and engineer. Later, he joined Mandel Brothers, 
Inc., for whom he was consulting engineer and 
manager of the Mandel-Lear Building, Chicago, 
at the time of his death. Assoc-Mem. ASME, 
1931; Mem. ASME, 1945. He was a member of 
ASHRAE and AIEE. Surviving are his wife 
and three daughters. 


William R. Wilson (1862-1960?), retired en- 
gineer, died recently according to a notice re- 
ceived by the Society. Born, Norfolk, Va., 
1862. Education, ME, Stevens Institute of 
Technology, 1896. Mr. Wilson was with Pen- 
coyd Iron Works upon graduating, and then be- 
came an inspector for Edison Electric [lluminat- 
ing Co., in New York. Later, after a period in the 
drawing room of Watson-Stillman Co., he went 
with the Alberger Pump and Condenser Co., 
becoming secretary, and then vice-president of 
the firm. Jun. ASME, 1899. 


C. Higbie Young (1892-1960), professor- 
emeritus of mechanical engineering at Cooper 
Union, died, Columbus Hospital, Nov. 1, 1960. 
Born, New York, N. Y., Oct. 4, 1892. Parents, 
George W. and Jeannette Field (Higbie) Young. 
Education, graduate, Webb Institute of Naval 
Architecture; BS(ME), New York Univ., 1934 
Married Anne James, 1930. Mr. Young, who 
was known as the “commodore” of Cooper Union 
boating enthusiasts, was a specialist in marine 
engineering He began his long career in 1915 
testing boilers and retorts for the Bronx subsidiary 
of the Consolidated Gas Co. With the Bureau 
of Construction and Repair at the New York 
Navy Yard, from 1917 to 1919, he designed gun 
foundations and worked on gyro stabilizers, and 
with the American Bureau of Shipping, from 1919 
to 1923, surveyed new ship construction and re- 
pairs to damaged vessels. The following year 
he spent surveying damage and estimating the 
cost of repairs for the U. S. Shipping Board. 
Then he left the Navy Department for three 
years to work with the Lanston Monotype Co., 
as a salesman, and with the Vitreous Enameling 
and Stamping Co., as plant manager, but re- 
turned in 1927 to the Bureau of Construction 
and Repair in Washington, D. C., where he 
worked on the design of new ships. He became 
an engineering drawing instructor at Cooper 
Union in 1928, an assistant professor in 1935, 
and then a professor. Mr. Young, who won his 
first sailboat race at the age of eight, aroused the 
interest of his students in sailing and guided 
them in building boats in the basement of the 
school, in which boats they competed in races 
in Long Island Sound Mem. ASME, 1936. 
Member also, Society of Naval Architects and 
Marine Engineers, American Society for Engi- 
neering Education, and Society for the Advance- 
ment of Management. He was a registered 
professional engineer in New York. 
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improved Yarway Color-Port Gages 


for all boiler services to 3000 psi... 
with new “Welbloc” Gage Valves... 
offer you reduced maintenance, 
increased operational time, brilliant 
red and green level readings. 


Write for new Yarway Bulletin WG-1815 
MARK OF QUALI 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Philadelphia 18, Pa. Lie Coster 
BRANCH OFFICES IN PRINCIPAL CITIES 


A FEW OF THE | Mead Corporation California Oil Company _—~Pittsburgh Plate Glass Co. 


Youngstown Sheet & Tube Company 


Shell Oil Company City of Vineland, N. J. 
MANY SATISFIED USERS | Allis Chalmers Company General Chemical! Co. E. 1. du Pont de Nemours & Co. 


OF COLOR-PORT GAGES | Alan Wood Steel Company University of Texas Scott Paper Company 
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Do you check these pornts 
When Buying STAINLESS STEEL Valves ? 


[|] How good are the castings? 

[| How precise is the machining? 

(] How rigid are the inspection and testing 
[] How sound is the design? 


Just as important as a suitable stainless steel alloy are these 
four checks on valve quality. For long, dependable performance, 
a valve should rate perfect on every one. 


There’s a very good reason why you can be sure Jenkins 
Stainless Steel Valves will do that, unvaryingly: 


For almost a century Jenkins has specialized in making valves. 
And making them to one standard of quality . . . the highest. 
Every operation and every worker is aimed at fulfilling 

that standard. The result is a product that can be backed 

by this 91-year-old assurance for valve users: 


A Fair Offer 
If you will put a Jenkins Valve, recommended 
for your particular service, on the worst place 
you can find... where you cannot keep other 
valves tight —and if it is not perfectly tight 
or it does not hold steam, oil, acids, water or 
other fluids longer than any other valve, you 
may return it and your money will be refunded. 


| LOOK FOR THE JENKINS DIAMOND : 
Order these reliable 
Jenkins Valves from your local V LV E S - 


Jenkins Distributor. Ask him or write plc 4 

us for Stainless Steel Catalog No. 59SS. oy 
Jenkins Bros., 100 Park Avenue, 

New York 17. Sold Through Leading Distributors Everywhere 


132 /FEBRUARY 1961 MECHANICAL ENGINEERING 


a 

a 

4 « 

4:3 al 

d AG 

bs 


Available literature or information may be secured by using convenient Readers Service Card on Page 147 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Steam Generator 


Manufacture of a_ self-contained, fully 
automatic, compact portable steam generator 
has been announced by Clayton Mfg. Co. 
The 110-hp oil-fired unit requires only water 
and fuel supply. Light in weight, it is 
designed for general industrial use wherever 
size, weight and non-availability of electrical 
power are a factor. The unit operates on 
the forced circulation principle, providing 
full steam pressure in approximately three 
minutes from a cold start. 

The generator unit contains its own 
gasoline engine drive to supply power for 
operation of the  generator’s electrical 
controls. No outside electrical power 
source is required. Also part of the self- 
contained assembly are a special combina- 
tion condensate return tank and a chemical 
water treatment tank. The generator is a 
200 psi design pressure unit, model ROM-110. 


First of the new units will be installed on 
a pile driving barge in the Pacific northwest. 


—K-1 
Miniature Compressor 


Oil-less motor-powered compressor or 
vacuum pump, one-twelfth hp, available 
from Bell & Gossett Co. Suited to indus- 
trial, laboratory, and office use for medical 
equipment, office machines, aeration of 
liquids, laboratory, small industrial and test 
equipment. Model LV has 1.9 cfm dis- 
placement continuous rating to 27-in. Hg 
vacuum. Model LC has 1.43 cfm up to 65 
psig. Weight 18 lb. —K-2 
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Temperature Regulator 


Single-seated, self-contained, diaphragm 
actuated regulators of the ““Eventemp” line 
have a unique lever-type internal pilot. 
Pressurized ‘self-cleaning, friction-free Teflon 
stem seal overcomes problems of faulty 
regulation. Temperature variations are 
sensed by a_ liquid-filled thermoelement 
which is fully interchangeable while the 
regulator is on the line. 

Cast-iron or bronze bodies, screwed or 
flanged ends in range of sizes from 1/2 to 4 in. 
are available for pressures up to 175 psi and 
temperatures to 500 F. Sizing and capacity 
data is available on request from Leslie Co. 


—k-3 


Pulver Mill 


The Sturtevant Mill Co.’s Pulver-Mill, an 
impact mill with integral air classifier, 
introduced as a 5000-Ib hr unit in May 1959, 
now is available for small-quantity grinding 
of soft and medium-hard materials. 

The 15-in., 25-hp impact mill is capable of 
producing in the hundreds-of-pounds-an- 
hour range, up to a ton and a quarter. 

The smaller, up-to-15-CWTs-an-hour im- 
pact mill, like the 50 and 150 CWT Pulver 
Mills, offers patented double-impactor grind- 
ing; deflector wall construction to “‘bounce” 
partially-ground material back into the 
grinding zone while further speeding the 
pulverization process; and adjustable air 
classification, thus allowing precise end- 
product selection. 


Carbon-Graphite Material 


A new grade of Graphitar has greater re- 
sistance to oxidation and high temperatures 
than grades previously available is announced 
by the U. S. Graphite Co. Grade 2573 can 
operate up to 1200 F, can be formed into 
intricate shapes, ground to tolerances of 
0.0005-in. Lighter than magnesium, harder 
than many steels, self lubricating and 
chemically inert, the material is used for 
seals, bearings, endplates, valves, liners, 
bushings. —K-5 


Non-Clog Submersible Pumps 


Non-clog submersible pumps newly an- 
nounced by Fairbanks, Morse & Co. are 
especially designed to handle large solids and 
stringy materials, such as industrial material 
or wastes, raw or treated sewage, light sludge 
and slurries. 

These compact all-in-one pump and motor 
units are equipped with a one-piece cast 
iron impeller either in two-blade design or, 
where excessive clogging would otherwise be 
encountered, in the patented bladeless im- 
peller design. The pumps come in 2in., 
3-in., and 4-in. sizes. 

The totally enclosed non-ventilated in- 
duction motor, available in a range of from 
3/, hp to 7'/2 hp, has an oil-filled interior and 
finned exterior for rapid cooling in under- 
water operation. The one-piece motor and 
pump shaft is Type 316 stainless steel for 
maximum resistance to corrosion. 

Installation in any sump or pit requires 
only one piping connection and a plug-in 
electrical connection. 

Typical applications of this pump include 
storm water drainage, small sewage lift 
stations and general purpose sump drainage. 

—K-6 
Precision Dial Indicator 

A new super precision dial indicator with 
accuracy of +0.00001 in. has been announced 
by L. S. Starrett Co. 

Starrett No. 25-106 Dial Master dial 
indicator is designed for applications requir- 
ing extreme precision such as shop inspection 
to laboratory standards or laboratory 
work. Widely spaced graduations read in 
0.00005 in., and the dial reading is 0.0015-0- 
0.0015, with a total range of 0.003 in. 
These super precision dial indicators are 
furnished with jeweled bearings only. —K=-7 
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these Devils 
INTERFERE with 


CROSS-PULL 


Troublesome maintenance 
and lubricating problems are 
eliminated when you specify 
Thomas “All-Metal” Flexible 
Couplings to protect your 
equipment and extend the 
life of your machines. 


Like a thief in the night an 
inadequate coupling causes 
wear and damage to your 
machines — resulting in high 
maintenance costs and costly 
shut-downs. 


UNDER LOAD and MISALIGNMENT 
. only THOMAS FLEXIBLE COUPLINGS 
offer all these advantages: 


Freedom from Backlash 
Torsional Rigidity 
Free End Float 


Smooth Continuous Drive with 
Constant Rotational Velocity 


Visual Inspection While 
in Operation 


Original Balance for Life 


Unaffected by High or Low 
Temperatures 


No Lubrication 
No Wearing Parts 


No Maintenance 


Write for our New 
Engineering Catalog 60 


COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 
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Quiet Pump 


A new, quiet-running Motorpump has 
been introduced by Ingersoll-Rand Co. The 
1750K Line motorpump is designed with a 
1750 rpm operating speed to assure extremely 
quiet operation. The new 1750K Line is 
particularly suited for air conditioning and 


heating installations, as an integral part of 


washing, cleaning, dairy, beverage and water 
conditioning machinery, where low noise 
level may be important, and on machine tools. 

Models of the new pumps range in output 
from 15 to 500 gpm with heads to 110 ft. 
Pumps are equipped with */, hp to 7!/2 hp 
motors. 

The compactly-designed pumps range from 
183/, in. to 24/4 in. long, and from 113/j¢ in. 
to 15!"/i¢ in. max width. 

The 1750K can be mounted vertically, 
horizontally, at any angle between the 
vertical and horizontal, on its side, and in 
any other position provided the motor is 
kept higher than the pump. Also illustrated 
are the positions in which the pump casing 
may be set to increase efficiency of the flow 
system. The casing can be rotated to direct 
discharge in any of four directions, eliminat- 
ing pipe elbows and angles. 

Impeller and shaft sleeve are integral 
parts of a single casting. Seal materials are 
matched to pump materials. The seals are 
mechanical, designed for dripless operation 
and low power consumption. An auxiliary 
seal is available for special service such as 
pumping gritty liquids. Intake and dis- 


charge nozzles are cast as integral parts of 


the casing. No special foundation or bedplate 
is needed for mounting the pump. —K-8 


Digital Pressure Transducers 


Continuous, accurate, and reliable monitor- 
ing of gas and liquid pipe lines through 
printed records and warning alarms is 
possible with a new series of digital pressure 
transducers available from Datex Corp. 

Called the DX-100 series, they indicate in 
digital form the magnitude of pressure 
inputs. The output of any transducer is 
suitable for entry into recording devices 
such as printers, card punches, tape punches, 
and light banks. 

Packaged in a metal enclosure suitable for 
wall mounting, the typical unit contains an 
input pressure element, force amplifier, shaft 
position encoder, motor, power supply, 
mechanical linkages and terminal strips 
for electrical connections. An appropriate 
input pressure element required to span the 
required range is used. For applications 
where corrosive gases or liquids are en- 
countered, stainless steel elements are 
available. 

Readout is possible in steps as low as 0.01 
psi for low pressures and 0.1, 1, and 10 psi 
for higher pressures. Ranges available are 
from: 3-15 psig to 0-10,000 psig. Several 
options, including resetable alarm contracts, 
are available. —K-9 


Precision Counters 


Improved readability for below eye-level 
instruments is provided by a new 
precision counters announced by 
Root Inc. 

Maximum figure representation results 
from removal of transfer pinions from an 
exterior location to within the unit, thus 
allowing use of larger number wheels. 
In this new line of compact counters, 
designated “Series 1736” by the manu- 
facturer, there is a 0.220 in. high figure in a 
0.305 in. opening. 

Ideal for navigational or directional sys- 
tems, as well as for laboratory equipment, 
where largest possible figure size for a given 
frontal area is required, these new internal 
pinion units have a static torque of 1.00 oz- 
in. over a temperature rante of —55 C to 
100 C. 

Three or four wheels of figures are avail- 
able on 1736 series, as well as plate extensions 
with two stationary zeros and decimal point 
indication. Counters may also be furnished 
with left wheel stops. 

On all units, frame and caps are black 
anodized aluminum with drive of stainless 
steel. The drive shaft runs in miniature 
precision ball bearings, and may be obtained 
as a left or right extension. 

Actual counting is performed by 0-9 
unit wheels which register 10 counts per 
revolution. Speed is 750 rpm intermittent 
and 300 rpm continuous. Numeral styling 
conforms to MS33558. —K-10 


series of 
Veeder- 


Temperature Indicating Controller 


A new double-target temperature indicat- 
ing-controlling pyrometer, the N-15 Pyro- 
troller, has been introduced by the Alnor 
Instrument Co. 

The electronic on-off controller provides a 
second control point for secondary or 
additional action. For instance, besides 
controlling temperature, the N-15 Pyro- 
troller also could independently open and 
close a valve, or turn a motor or blower on and 
off. 

The attractive, modern instrument case of 
sturdy die cast aluminum with black enamel 
finish and satin trim is designed for flush 
mounting. Only 6/s in. X 7 in., it makes a 
highly desirable panel board instrument. 

The controller is available in eleven 
ranges from 0-400 F to 0-3000 F, as well as 
an environmental test chamber range of 


—100 to + 300 F. —K-11 
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Ultrasonic Cleaner 


Lawrence Mfg. Corp.’s Ultracleaner line of 
sonic energy cleaners has been broadened to 
include five new sizes with tank capacities up 
to 10 gal. 


The rugged construction of this new 
equipment is said to allow for continuous use 
in mass production cleaning as well as single 
operation soil-removal from electronic, me- 
chanical, optical, and horological parts and 
assemblies. 

Through the scouring action of ultra- 
high-frequency sound waves, the Ultra- 
cleaner is particularly adapted to cleaning of 
precision mechanism and instruments, com- 
plex parts with blind holes, electronic and 
vacuum tube components, motor and 
generator parts, printed circuit assemblies, 
jewelry and the like. It has been especially 
effective for special plating problems.—K=12 


Double Acting Cylinders 


A line of 10,000-psi heavy-duty, double- 
acting hydraulic cylinders with choice of 
stroke length has been announced by 
Precision Hydraulics Div. of the Owatonna 
Tool Co. 

The new YD series cylinders come in 
capacities of 50, 75, 100, and 150 tons and 
have bore sizes: 3°/, in., 44/2 in., 5'/g, in. and 
6*/; in. Choice of mounting is offered: 
tie-rod extensions rod end, head end or both 
ends. 

Construction features are heat-treated 
alloy steel piston rods ground and polished 
10-15 micro finish, heavy wall cylinder 
shells bored and honed 10-15 micro finish, 
metallic rod wipers, self-adjusting flange- 
type rod seals and heat-treated alloy steel 
tie-rods and nuts. 

A range of high-pressure pumps, power 
packages and accessories is also available. 


—K-13 


Subminiature Switch 


An extremely sensitive subminiature switch 
described as capable of maintaining a 
differential travel within 0.001-in. has been 
announced by Minneapolis-Honeywell’s 
Micro Switch Div. 

Despite the close tolerances, neither 
electrical nor mechanical performance has 
been sacrificed, the company said. The 
new switch is designed for temperature or 
pressure control for military, electronic or 
instrument applications. 

Operating force for the switch is a maxi- 
mum 3!/2 oz; release force 1 oz max; dif- 
ferential travel 0.001-in. maximum; over 
travel 0.003-in. minimum and a 0.008-in. 
minimum break travel. 

Electrical rating is 30 volts with 3 amp 
inductive, 5 amp resistive and 24-amp 
maximum inrush. UL listing is 5 amp at 125 
or 250 volts ac. —K-14 
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Inset shows roller chain used to oper- 
ate the mechanism for the automatic 
setting of pins. 


Bowl-Mor, pioneers in bowling automation, utilize 
Acme chains in the building of its pinsetters. Bowl- 
Mor not only manufactures this equipment, but 
services it to the entire industry. Its volume and 
fame has spread throughout the United States and 
Canada. 


Acme Roller Chains were selected because, in 
addition to accurate timing they deliver over 98% 
of the power furnished by the driving sprocket, 
for the efficient operations of their pinsetting ma- 
chinery. Acme chains reduce costly production and 
maintenance time and are easily installed. 


Be sure to get more for your chain dollar by 
specifying Acme Chains. They are available in 
all sizes from %” pitch to 2%” pitch. 


Call your local Industrial Distributor. 
He carries a complete line of Acme Roller 
Chains and has the full cooperation of 
Acme’s Engineering Department. 


Write Dept. 11-K 
for new ill. 100 page cata- 
log with engineering section. 


RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES 


ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE 
COUPLINGS, ATTACHMENTS. (Special and Standard) 


MASSACHUSETTS 
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produce 
the strip 
widths 
you 
need! 


Investigate the many advantages of YODER- 

gi ed Slitter Installati Write today for 
the comprehensive, 80 page YODER Slitter 
Manual ... it's yours for the asking! 


THE YODER COMPANY 
5549 Walworth Avenue « Cleveland, Ohio 


1910 FIFTY YEARS 1960 


ROTARY 


SLITTING 
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Canned Self-Priming Pump 


A canned self-priming portable pump has 
been developed by the Corley Co. 

The pump, said to be the first of its kind, 
is self-lubricated and claims the primary 
features of positive displacement type pumps 
with the general transfer abilities of centrif- 
ugals. It is portable and useful for emptying 
drums and tanks, particularly if they are 
filled with corrosives, flammables, toxics or 
difficult-to-handle fluids. Pump and motor 
are combined in one compact unit that 
eliminates seals, drive shafts, couplings, 
packing glands and bases. It handles up to 
11 gpm and temperature ranges from 40 to 
180 F. It creates heads up to 55 ft and 
suction lifts up to 15 ft. It is available in 
cast iron, bronze, or stainless steel. —K=-15 


Pneumatic Tester 


Pneumatic dead weight tester Model 750-A, 
developed by R. J. Karr Co., is a precise 
primary pressure standard incorporating a 
friction-free spherical piston. Application 
of calibrated weights is the only manipula- 
tion required during operation. Inherent 
self regulation quickly produces a sustained 
output pressure proportional to weights 
applied. Critical parts, although essentially 
immune to fouling, can be cleaned in seconds 
if required. Resolution, repeatability, and 
hysteresis are better than 0.005 per cent of 
output; accuracy 0.05 per cent of output. 
Pressure ranges up to 61 psi or equivalent in 


other units. —K-16 


Data Converter 


An all solid state system that extracts 
data from punched paper tape and writes it 
on magnetic tape has been developed for 
business and scientific use by Tally Register 
Corp. 

Conversion of data from paper to magnetic 
tape is accomplished by the new Tally 
Model 1433 so that input and output data 
are completely identical in content. No 
code change is normally performed, with the 
output record being a bit for bit image of 
input perforated tape except for format 
changes as outlined below. 

A universal code conversion feature is 
available at extra cost, with same format 
controls as basic Model 1433. 

The Tally system, Model 1433, will 
accept paper, foil or plastic tapes in widths 
varying from 5 through 8 level. It can 
write data on magnetic tape in formats com- 
patible with IBM 727, 729 Mod 1 and 
Remington Rand computer inputs. 

The system is complete in itself, including 
a paper tape reader capable of reading 120 
characters per second, a magnetic tape 
handler and necessary electronics for control 
and tape format. 

Tally designed the system to operate 
from standard power sources and to perform 
reliably under all environmental conditions 
normally encountered in a business office. 


—K-17 


Machine Mount 


Clark-Cutler-McDermott Co. has an- 
nounced their new Bolt-On Wedgmount. 
The new Wedgmount supplements their 
regular line of Wedgemount leveling ma- 
chinery mounts and Air-Loc machinery 
mounting pads. 

A bolt attaches the mount to any machine. 
The machine then is equipped with an 
effective vibration controlling mount and 
leveling device. The mount becomes an 
integral part of the machine. —K-18 


Automatic Valve 


A new 12-position automatic valve has 
been developed by Gelman Instrument Co. 
This valve can be used for automatic gas 
sampling and as an automatic sample feed 
to gas chromatographs or mass _spectro- 
graphs. 

Twelve separate intake ports are connected 
to a common vacuum chamber. Each 
valve is sealed by a spring loaded ball valve 
except at the time the port is open for 
sampling. A cam controls the opening and 
closing of each port by moving a rod which 
unseats the ball. This cam is activated by a 
Geneva motion coupled to a shaded pole 
motor. A 3-sec electrical pulse is necessary 
to move the valve from one position to the 
next. It takes a total of 10 sec on the stand- 
ard model for the valve to detent to a new 
position. 

The valve has 12 intake ports and one 
vacuum port, each tapped for '/s in. standard 
pipe and supplied with hose fittings installed. 
The valve body is made of corrosive resistant 
materials. 

In a typical application this valve is used 
in a plant safety program where air from 12 
different locations in the plant is connected 
to one central combustable gas alarm. In 
this same manner 12 different liquids or 
different gases can be programmed to flow 
to one central analyzer or tank. —K-19 
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Vertical Compressor 

New power and new size is offered in the 
Model WFO air compressor introduced by 
Gardner-Denver Co. 

The WFO is the highest horsepower 
machine available from Gardner-Denver in 
the vertical W-type configuration. 

This 250-hp compressor operates at 1160 
rpm with a piston displacement of 1395 
cfm, at maximum pressure of 125 psi. 

The WFO water cooled, two-stage com- 
pressor has aluminum pistons and _ high 
speed valves. Complete compressors are 
available with Super V-belt drive, built-in 


motor or direct connected motor. Request 
Bulletin 1-1V. —K-20 


Teflon Hose 


Now available from Anaconda is Type T4 
hose with reusable type fittings that can 
be made up into assemblies on the job with 
ordinary hand tools. T4 hose has a core of 
Teflon, covered with stainless steel wire 
braiding for added strength and durability. 
Fittings are cadmium-plated brass NPT 
males. Available in sizes from '/s in. 
through 1'/, in. id, the hose conveys steam, 
fuel, lubricants, hydraulic fluids, air, etc., 
under conditions of movement and vibra- 
tion. T4 hose is lightweight, chemically 
inert and withstands temperatures from 
—65 F through +450 F. —K-21 


Particle Size Analyzer 


Model PC200A Royco Instruments Inc. 
particle counter offers a self-contained instru- 
ment equally useful for research work as for 
monitoring the presence and distribution of 
particulate matter in the atmospheres of 
such areas as clean rooms for precision 
manufacture and assembly. 

Built in standard 19-in. modular panels 
integrated into a 3l-in. high cabinet, the 
PC200A presents immediate displays of the 
numbers of particles present in 15 sub-ranges 
of sizes from 0.32 microns to 8.0 microns in 
diameter. Counts appear visually on decade 
counters, but can be recorded on digital 
tape or a strip-chart recorder, or both. 

Automatic programming is included in the 
instrument to permit 0.3, 1, 3, or 10 min of 
monitoring on any selection or all of the sub- 
ranges in sequence. At the normal flowrate 
of 100 cc of air per minute, the maximum 
count rate without excessive coincidence loss 
is 7340 particles. There is no lower limit for 
counting; if no particles are present, the 
instrument will not respond. 

Factory calibration is performed using 
standardized particles and subsequent field 
calibration is made through circuitry built 
in for the purpose. 

Weighing 220 Ib, the PC200A is 24-in. wide, 
30 in. deep, and 31-in. high, and draws 515 
watts at 115 volts, 60 cps. —K-22 
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Barco Solves Boiler Piping 
Expansion Problem 


Relieves 
Strain on 
Valves 


This photograph shows an 
interesting new installation 
of eight Barco Flexible Ball 
Joints (see arrows) on four 
250 psi boiler steam lines 
in a@ West Coast industrial 
plant. The schematic diagram 
(below) shows the piping 
layout. 


Due to the fact that opera- 
tion of individual boilers is 
intermittent, complicated 
expansion, contraction, and 
torsional movements occur 
in the piping. All of these 
movements are easily eccom- 
modated with the aid of 
the Barco Joints, relieving 
reactive forces on the valves. 


JOINTS “PALL JOINTS 
(STYLE 
1 Handle 7 WEN-—8WEN) 
* Expansion 0.S. & Y. GATE 


VALVES 


2a] Relieve 
Torsion 


PROBLEM -— Originally, in the plant shown above, it was thought 
that the “spring” in the long runs of piping would take care of thermal 
expansion and torsional stresses. SUCH WAS NOT THE CASE. Serious 
trouble was encountered, tending to crack valve flanges and twisting 
so they would not seat tight. 


ANSWER — Barco Ball Joints solved the problem, LOGICALLY, 
SIMPLY, ECONOMICALLY. These rugged all-steel joints have no 
thin wall sections, no critical points of fatigue, no rubber seals. They 
are practically indestructible. They provide points of flexibility in 
piping. Easy to engineer. They fit right in the piping; develop no “end 
thrust”; require no expensive an- 
choring. Sizes and styles to meet 
your requirements. Send for catalog 
and information. 


BARCO 
MANUFACTURING CO. 
521C Hough Street, Barrington, Illinois 

in Canada: The Holden Co., Ltd., Montreal 
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Got a waste product problem? 


plastics, ceramics, metallics, or any 


‘ ee A new conveyer scale which automatically 
other material you'd like to reduce sy es Sef 5 weighs, measures, meters, and controls the 


flow of bulk materials on conveyer belts has 
been introduced by Ramsey Engineering Co. 
Send samples of any material 2 Called the Vey-R-Weigh, it is designed for 

| control applications in any operation where 
any type of bulk materials is transported on 
oa any type of conveyer gallery. The unit is 
experience to your particular reduc- [i a ee ny adaptable to many measurements, control 
‘ and recording operations such as a continuous 
product inventory, rationing or blending of 
: additives, segregation control, bulk density 
Ibs., F.O.B. St. Louis. determination, grade or assay determination 
al. ~ : or the control of feed rates to processing 
equipment. 

Various types of controls can be provided 
for remote recording by tape or punch-card 
readout. 

Vey-R-Weigh consists of a conveyer- 
mounted idler-supported carriage installed to 
support one idler in the conveyer which 
weighs the belt and material carried on that 
idler, and a remote indicating and recording 


PULVERIZER COMPANY instrument which may be mounted in any 


location up to 500 ft from the carriage. 
fori INATORS AND MANUFACTURERS OF RING CRUSHERS AND PULVERIZERS WT Adjustments for zero and calibration are 
*< a sins | contained within the instrument, aad a 

1541 MACKLIND AVE. SAINT LOUIS 10, MO. | range of full scale capacities from 8.6 to 
| 250 Ib per ft of belt is available for standard 
| models. —K-23 


Silent Pipe 
Soundzorber wire reinforced flexible rubber 
h . | . pipe eliminates noise in pipe lines for air 
Mec anica Engineers conditioning, refrigerating and heating sys- 
tems. Absorbs pulsations of the liquid 
column, water hammer. Full faced rubber 
Use Your LIBRARY flanges with steel inserts drilled to 125-lb or 


250-lb standards in sizes 4 to 12 in. General 


Rubber Corp. —K-24 
and the INDEX ates 


Sewage Pump 


Through the Combined Activities of the Rugged cast-bronze construction, newly 
ENGINEERING SOCIETIES LIBRARY designed nonclog impeller and 
and the ENGINEERING INDEX engi- 

F ° with all controls inside the pump, handles 
NCCES have ’ documentation center 8600 gph at five-foot head, 6800 gph at ten- 
and coordinated services unmatched else- foot; drive is one-half hp motor. Kenco 
where in the world. Learn how the Founder Pump Div., American Crucible Products Co. 
Societies accomplish the assembling, filing —K-25 
and locating of Engineering Information. Check Valve 


for resale or reuse? 


you desire to American, and let 


our engineers apply their reduction 


tion or salvage problem. No obliga- 


tion. Send samplies, not over 50 


+) Cartridge type check valve available in 
Send for free kd of Catalog ME, describing steel or x wl sizes !/s-in. to 4/4-in. de- 


249 “Field of Interest” divisions under which signed for insertion into a single bored hole 
1500 technical periodicals—Transactions and avoids bulky piping. Operates at pressures 
other kinds of publications—are abstracted up to 5000 psi. Dead tight sealing and 
and indexed by a corps of qualified editors chatter-free operation are claimed by Circle 
who serve the internationally recognized Seal Products Co. —K-26 


abstracting authority. 
Portable Air Compressor 
7 ¥ asoli 


diesel engine 125-cfm compressor equipped 
29 W. 39th Street, New York 18, N. Y. for automatic operation with dump valve, 
minimum pressure orifice, low oil pressure 
cutout. Dry weight of 2190 lb makes unit 
lightest compressor in its class. LeRoi Div., 


Westinghouse Air Brake Co. —K-27 
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Immersion Drum Warmer 


An immersion-type drum warmer, designed 
for standard 55-gal drums, has been an- 
nounced by the Platecoil Div., Tranter Mfg., 
Inc. 


The immersion unit, designed for rapid 
heating of materials in 55-gal drums, con- 
sists of a Platecoil heat transfer unit, rolled 
to the proper diameter to fit the contour of 
the drum wall. It is available in either 
serpentine or header construction, with inlet 
and outlet connections outside of the drum. 
Although the unit will be available in six 
different sizes, the 22 in. X 29 in. mild steel 
size only will be carried as a stock item, with 
the others available for 3 to 4 week delivery. 


—K-28 
Speed Reducers, Gearheads 


Dynamic Gear Co. has introduced a line 
of BuOrd Size 11 frame speed reducers and 
gearheads that feature whole-number ratios, 
eliminating the need for the design engineer 
to make extensive, time-consuming cal- 
culations. With postless-type construction, 
the Dynaco speed reducers and gearheads 
offer ratios that are accurate to within 0.5 
per cent. The units, available from stock, 
are for mounting on standard BuOrd MK 14 
servomotors, 

The speed reducers and center-shaft gear- 
heads are available in over 190 stock ratios— 
from 7:1 to 5950:1. One unit is also avail- 
able in a large fractional ratio of 5*/4:1. 
Units are either opposite or direct-rotation 
and lubricated for life (—55 to +100 C) and 
measure only 1.420 in. over-all. 

Mechanical specifications: Output torque, 
75 oz-in.; starting torque, 0.005 oz-in.; back- 
lash 30 min max (measured at output shaft 
under 3 oz-in. reversing torque, moment of 
inertia at input shaft is 0.02 gm-cm?). In- 
put, output, and pinion shafts are all made of 
heat treated Type 416 stainless. Gears are 
Type 303 stainless. Bearings, shielded 
throughout, are ABEC-7 and bronze bearings 
are also available. —K-29 
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STANDARD 
single and double clutches 
or brakes 


DESIGN PRINCIPLES OF THE 3 BASIC TYPES 


The Maxitorq Clutch is completely assembled on the clutch body and 
shipped ready to slip onto a shaft. Separator springs ... an outstanding 
feature ... assure the advantages of truly floating discs. Used between 
each pair of inner discs, they spread them endways with an accordian 
action so that light can be seen between all discs when the clutch is in 
neutral. The floating disc feature makes certain that there’s no drag... 
no abrasion... and consequently no heat when the clutch is in neutral. 

A locking plate on the disc end of each clutch (two on the double types) 
locks all discs against tension developed by the separator springs. Manual 
adjustment is made by raising the lock spring, then turning the adjusting 
ring to give the desired shifting pressure. 

Note that assembly adjustment and take-apart are all manval...no 
tools required. 
Standard Maxitorq Clutches are available in single and double types, 
wet or dry... also in pulley and cut-off coupling types. Capacities to 15 
h.p. at 100 r.p.m. Write Dept. ME, for bulletin today. 


THE GARL Yin JOHNSON MACHINE 


ONNWECTICY 


1CJ60 
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To provide reliable stand-by power for 
Uncle Sam’s ballistic missile early warn- 
ing system, six Fairbanks-Morse 12 cyl- 


inder diesel engines have been shipped to 


Thule, Greenland. 


Fig. 1555 BF 


Because these engines are required to generate at full load within 
30 seconds, without fail, Nugent Fig. 1555 BF Duplex fuel oil filters 
were installed to reduce the danger of dirt clogging the injection 
systems. For uninterrupted service each filter can be operated in- 


dependently or in parallel. 


In addition, each engine is equipped with a Nugent Fig. 1555 
lubricating oil filter and a Fig. 1554 strainer. Foreign particles too 
small to be trapped by the strainer being removed by the filter 
whose retention is about 3 microns. Dirt and foreign particles are 
removed as soon as they enter the oil . . . before they can cause 


excessive wear. 


Valuable equipment deserves this kind of protection. That’s why 
vo80 leading diesel manufacturers specify Nugent. Think 


it over and then act. For more information write. 


Wo NUGENT & GQ@o, 
3412 CLEVELAND STREET, SKOKIE, ILLINOIS 
OIL FILTERS © STRAINERS @ TELESCOPIC OJLEKS 


REPRESENTATIVES IN 
PRINCIPAL CITIES 


OILING AND FILTERING SYSTEMS e OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 


Abrasive Disks 


B14 resinoid bond developed by the 
Norton Co., for so-called thick disks, and 
new and improved methods of wheel making 
have made possible abrasive disks which are 
uniform from front to back, from one disk to 
another in an order, and from one order to 
the next. 

Two years of nationwide field tests under 
actual production conditions have indicated 
that B14 disks cut faster and cooler and 
give more pieces per dressing than disks 
previously adopted as standards for those 
operations. Jobs ranged from rough grind- 
ing of castings to precision grinding with 
tenths of a thousandth of an inch accuracy. 

Materials ground have included steels of 
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all types and hardnesses, gray iron and non- 
ferrous metals; also many nonmetallics 
such as ceramics and carbons. 

The B14 disks are available in a wide 
range of shapes and sizes with either alum- 
inum-oxide or silicon-carbide abrasive. They 
are made with inserted nuts or studs as 
required for mounting. The disks are 
available in plain types or with perforations 
for cool and free cutting if necessary. 
Disks with radial slots for better coolant 
distribution are available. Zoned disks 
(disks with increasing hardness from center to 
periphery) are made in the larger sizes to 
maintain more uniform grinding action and 
disk thickness on work passing between the 


disks. —K-30 
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Ball Valve 


An entirely new concept in ball-valve 
design is incorporated in the new No. BL-300 
forged-naval-bronze valve recently intro- 
duced by R-P&C Valve Div. of American 
Chain & Cable Co. 

The BL-300, rated at 300 lb for water, 
oil or gas service at a maximum temperature 
of 250 F, available in sizes 1/2 to 2 in. in- 
clusive, has undergone hundreds of thousands 
of openings and closings without signs of 
leakage or wear. 

Fast and easy to operate since it requires 
only a quick quarter turn of the handle to 
open or close compared to several full turns 
needed to operate a gate or globe valve, 
the BL-300 is a precision-built valve for 
general-purpose service costing no more than 
a high-quality standard bronze gate valve. 

The BL-300 has “‘auto-mating” seats that 
assure positive sealing in either flow direc- 
tion and make it ideal for vacuum service. 
The perfectly machined ball combines with 
the ‘‘auto-mating”’ seats for smooth positive 
operation. The wiping action of the ball 
across the seats forces out foreign matter 
and thus prevents abrasive wear which causes 
the average gate or globe valve to leak. 
The Buna-N seats are impregnated with 
molybdenum disulphide to give a_ slippery 
nongalling surface. Two O-ring stem seals 
assure a leak-proof stuffing box. The body, 
cap, stem, disk, and ball are made of naval 
bronze for maximum strength and safety. 


—K-31 
Oil-Test Kit 

An oil-test kit called Akra-Ez has been 
developed by the R & W Engineering Co. 
The kit simplifies oil-testing methods to 
provide a time-saving and accurate analysis 
of oil; a complete oil analysis including 
neutralization number (acidity), viscosity, 
water content, insoluble contaminents, metal 
contaminants, and temperatures. 

Components include: (a) A lightweight 
carrying case; (4) the unique use of magnets 
for determining viscosity; (c) a simple hand- 
sling-type centrifuge; (d) a magnetic detec- 
tion device for metallic contaminants; (¢) a 
simplified titration test for oil acidity; and 
(f) a comprehensive manual which illustrates 
and explains all procedures and other 
pertinent information regarding lubricating 
and power oils. 

A complete oil analysis can be made in 
12 min. Individual tests for viscosity, 
acidity, and so forth, can be made in a matter 
of a very few minutes. The use of the kit 
requires no technical training. Recommen- 
dations for lubricant changes, minimum and 
maximum temperatures, explanations of the 
importance of an oil-test program, why oil 
breaks down, and how to get maximum life 
from the oil are included in the manual. 
Special charts provide an easy method of 
plotting viscosity and neutralization number. 
The manufacturer claims the proper plot of 
test results is just as important as the test. 


—K-32 
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Oil Filter Element 


A new lubrication oil filter element 
claiming a considerable increase in filtration 
efficiency without a loss in service life has 
been announced by Caterpillar Tractor Co. 

The new element, known as 7M 3800, is a 
paper element which removes an even 
greater percentage of impurities than the 9F 
6700 element, which it replaces. In addition, 
it retains the full service life of the earlier 
unit. Heretofore, according to Caterpillar, 
an increase in the impurity removing ability 
of a filter element resulted in a shortening of 
the service life or recommended element 
change period. 

Outward appearance and dimensions of the 
new filter element are unchanged, as is the 
unit cost. The developments making possible 
the greater degree of impurity removal are 
found in construction of the filtering paper, 
which is considerably stronger, thicker and 
removes more contaminants from the oil 
than earlier materials. 

An additional feature of the new element 
is “deep grooving” of the filtering paper to 
maintain proper fold separation. This 
insures that full filtering area will be main- 
tained throughout the life of the element. 

The 7M 3800 element is standard in all 
track-type tractor and Traxcavator models 
and motor graders except the D9 manu- 
factured by Caterpillar Tractor Co. in the 
torque converter, transmission, brake and 
steering, or crankcase lubrication systems, as 
well as in these component systems of the 
No. 583 and No. 572 Pipelayer models. 
Additionally, it is used in all Caterpillar 
diesel engines except the D353, D337, and 
D326. —K-33 
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Safety-Relief Valves 


A new 100-page catalog, No. 301, provides 
fast easy reference to Crosby-Ashton line of 
safety-relief and general service valves. 
Product engineering and performance data, 
specifications, sizes, service limits and 
materials of construction are supplemented 
by capacity chart and tables, a valve service 
index, details on maintenance equipment, 
information on special material valves, a 
guide to corrosion resistance properties of 
construction materials, excerpts from ASME 
Codes, pertinent data on ASA flange ratings. 
Many dimension drawings and tables. 


Copy available only by request on Pome ed 
letterhead directly to Crosby-Ashton, 4 Kendric 
St., Wrentham, Mass. 


MECHANICAL ENGINEERING 


You make your product data immediately available 
to engineers when you advertise in MECHANICAL 
Encineers’ Catatoc. You give your product an 
improved chance to be chosen when engineers are 
specifying equipment and recommending suppliers. 

Circulation of the 1962 Mecnanicat 
Cataxoc will be raised to more than 20,000. These 
engineers are your most important prospects. Only 
members of the American Society of Mechanical En- 
gineers, and other qualified engineers who request 
it in writing, may receive MgcHanicaL ENGINEERS’ 
Catatoc. But for each of the 20,000 who will receive 
the catalog, seven other engineers will use it. 


Analysis of request forms shows that 73% of ASME 
members who request the Catalog want it for specify- 
ing equipment; 55% to recommend and approve 
equipment; and 70% request it in order to locate 
suppliers. Further studies show that engineers prefer 

oducts advertised in MecnanicaL ENGINEERS’ 

ATALOG: because product data is available, because 
new developments are thus brought to their atten- 
tion, and because products advertised are apt to come 
from the larger, more progressive companies. 


Mecuanicat Enornegers’ Catatoc is comprised of 
these sections: 


1. Advertisers’ Section—your 
placed here. 


2. Product Directory Section—Contains more than 
50,000 listings under 6500 product headings. Ad- 
vertisers are carried first, in boldface, under their prod- 
ucts heading, and their advertising pages are cross-in- 
dexed. 

3. ASME publications Section—All available 
material on AS Codes, Standards, Periodicals, and 
other publications is described in the Catalogs of 
publication. 


advertisement is 


YOUR PRODUCTS 
CHANCE T0 BE 
CHOSEN 


Distributed in September, 1961. Forms close June 20, 
1961. Five per cent discount on contracts before Feb- 
ruary 15, 1961. Write for complete information. 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 West 39th Street, New York 18, N.Y 


MECHANICAL 
ENGINEERS’ 
CATALOG 


1962 


Steam-Temperature Control 


A new four-page Bulletin 543 describes 
operation of high-steam-temperature control 
by Bailey Meter Co. Detailed diagrams 
explain operation and control principle of 
desuperheater water control, and burner-tilr 
and desuperheater water control. 


Universal Joints 

New catalog on automotive and industrial 
universal joints, No. J-1960, just published 
by Mechanics Universal Joint Div. of 
Borg-Warner Corp. Covers a wide range of 
general engineering data, descriptive informa- 
tion and complete specifications. K-35 
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Who is this man? 


First, you should know a few things about him: 
He’s responsible, as a man who leads others 


through new 


frontiers must be; he’s a specialist 


... but a specialist with time for creative reverie; 
he welcomes new challenges and grows in learn- 
ing and stature with whatever he faces; he’s 
mature, dedicated, and inquisitive—traits of a 
true man of science. Who is he? He’s the indis- 
pensable human element in the operations of 
one of the Navy’s laboratories in California. 
Could he be you? 


TORY at 
research 
measures 


gaged in 


at Port 


Openings 
Civil Engineers, Electronic Engineers, Electronic En- 


U. S. NAVAL ORDNANCE TEST STATION at China 
Lake and Pasadena: Research, development, test- 
ing, and evaluation of missiles, advanced propulsion 
systems, 
weapons. 


U. S. NAVAL ORDNANCE LABORATORY at Corona: 
Development of guidance and telemetry systems and 
missile components. Research in IR spectroscopy, 
magnetism and semiconductors, etc 


U. S. NAVAL RADIOLOGICAL DEFENSE LABORA- 


and torpedoes and other undersea 


San Francisco: One of the nation’s major 
centers on nuclear effects and counter- 


U. S. NAVY ELECTRONICS LABORATORY at San 


Diego: One of the Navy's largest organizations en- 


the research and development of radar, 


sonar, radio, and acoustics. 


PACIFIC MISSILE RANGE and U. S. NAVAL MISSILE 
CENTER at Point Mugu: Nationa! launching and in- 
strumentation 
evaluation; astronautics; satellite and space vehicle 
research and development 


U. S. NAVAL CIVIL ENGINEERING LABORATORY 


complex, guided missile test and 


Hueneme: Research, development, and 


evaluation of processes, materials, equipment, and 
structures necessary to the design, construction, and 
maintenance of the Navy's shore bases. 


for Aeronautical Engineers, Chemists, 


gineers (Digital Circuitry & Electro-Acoustic), Mathe 


maticians 


(Test Data Processing & Analysis), 


Mechanical Engineers, Operations Research Ana- 


lysts, Physicists. 


The man we want must have an advanced de- 
gree, or a Bachelor’s degree with at least three 
years’ solid experience. He should contact. . . 


Personnel Coordinator, Dept. D 

U. S. Naval Laboratories in California 
1030 East Green Street 

Pasadena, California 


U. S. NAVAL LABORATORIES 


1961 


IN CALIFORNIA 
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Door Operator 


A new rolling-door power operator made by 
the Kinnear Mfg. Co. is described in Bulletin 


111. Push-button, or hanging control of the 
electric power unit can be provided. Seven 
sizes are made with motor capacities to suit 
all door sizes. A compressible strip causes 
the door to automatically reverse if it 
contacts an obstruction, and also serves as a 


weatherseal. —K-36 


Power Transmission 


Dual torque locking and positioning device 
described in a 22-page catalog issued by 
Formsprag Co. Presents a comprehensive 
application review for REV-LOK two-direc- 
tional drive unit which can be mounted to 
transmit driving torque for over-run, back- 
stop, prevent feedback or function in a 
torque-sensing capacity. Operating princi- 
ples, functional versatility, installation and 
maintenance are discussed supplemented by 


diagrams. —K-37 


Automatic Steam Generator 


A 12-page technical bulletin, No. 586A, 
describes the Vapor Modulatic, a compact 
complete steam generator with automatic 
controls. Steam pressure up to 300 psi from 
a cold start can be developed in two minutes. 
Built in safeguards control for low water, 
flame failure and excessive pressure. Auto- 
matic blowdown is optional. Modulatic is 
job tested at the plant and comes with a 
Hartford Steam Boiler Inspection Certificate. 
Vapor Heating Corp. —K-38 


Drafting Pencils 


A comprehensive, 24-page catalog re- 
leased by J. S. Staedtler, Inc., presents 81 
high-quality drafting items. Among them 
are the new Mars-Lumograph Duralar 
pencils specially designed for work on draft- 
ing film, the Mars-Lumochrom pencils 
designed for color coding on tracings, non- 
reproducing pencils for making temporary 
work notes on drawings, as well as a com- 
prehensive selection of other drafting pen- 
cils, leads, and holders. —K-39 


Horizontal-Force Mount 
Bulletin 60-04.14 published 


by Barry 
Controls Div., Barry Wright Corp. contains 
detailed information on Barry horizontal- 
force mount, Series RM, designed for isola- 
tion of shock and vibration produced by 
machinery whose operation develops pre- 
dominantly horizontal forces—cold headers, 


shapers, horizontal compressors, and so 
forth. It handles up to 4000 lb per mount. 

Dimensions product description and tech- 
nical data on application are included’ 
Typical equipment that can be advan- 
tageously supported on this new Barry- 


mount is listed. —K-40 
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ToP: Muddy well water is the 
coolant for these Jacket Water 
Coolers. 


RIGHT: Two 56” Dia. x 12'0” 
high Amine Solution Coolers 
with expansion joints in shell. 


Bottom: One of a number of 
seawater cycle units for a 
chemical plant. Nylon dis- 
tributing ferrules prevent ad- 
herence of barnacles. Low 
pressure drop allows. circula- 
tion of large quantity of sea- 
water. 


One of the many 
distributor types 
developed for vuri- 
ous applications.» *Covered by 


Pat Nos. 
2,057,597, 
2,424,441 and 
others pending. 


Special metering distributors control the flow in 
vertical Vogt film type exchangers of single tube- 
pass design. The liquid is spread in a uniform film 
over the inside surface of the tubes. Since the 
liquid falls by gravity, good velocity is obtained 
with a small quantity of liquid. 

Vogt has developed many types of distributors 
which are made from a variety of materials to 
accommodate the fluids circulated through the 
tubes in specific processing operations. 

A unique feature of these exchangers is that the 
tube side can be cleaned while in operation. 
Vogt Film Type Exchangers are used as Coolers, 
Condensers, Absorbers, Heaters, and Evaporators. 


Other Vogt Products BULLETIN HE-8 
Forged Steel Valves and Fittings. Bulletin HE-8 describes 
Petroleum Refinery and Chemical 

e ransfer 
Plant Equipment. Steam Genera- Equipment and is avail- 
tors. Heat Exchangers. Ice Mak- able upon request. Ad- 
ing & Refrigerating Equipment. dress Dept. 24A-XM. 


HENRY VOGT MACHINE CO. 
Louisville, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, 
Dallas, Camden, N. J., St. Louis, Charleston, 
W. Va., Cincinnati, Los Angeles 


FILM-TYPE HEAT EXCHANGE 
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MASTER 
CATALOG 


Lists over 12,000 


PRECISION INSTRUMENT PARTS 
and ASSOCIATED COMPONENTS 


Available From STOCK! 


GEARS * SHAFTS* COLLARS» CLUTCHES « 
BEARINGS» COUPLINGS « DIFFERENTIALS 
«SPEED REDUCERS and many other Pre- 
cision Engineered Parts 
& Components, 


Send For Your 
Copy Today. 


PIC DESIGN 


Subsidiary of BENRUS WATCH COMPANY, Inc. 


477 Atlantic Ave., East Rockaway, L.I., N.Y 


Lathes 


Cincinnati Lathe and Tool Co. new 
Cintimatic numerically controlled lathe is 
described in an eight-page catalog. Taped 
commands, read through the Acramatic 
control console, provide complete automatic 
control of all machining and operating 
functions—tool position and feed, tool 
selection, spindle-speed selection, and coolant 
flow. General specifications of the all- 
geared head lathe are included. Setup 
time is greatly reduced, thus bringing even to 
short-lot runs the cost savings which are 
achieved with fully automated equipment. 


—K-41 
Barrel-Finishing Machines 


A new four-page brochure on the Syntron 
Co. vibratory barrel-finishing machine has 
been issued. Specifications and data are 
given on the company’s newer models for de- 
burring, deflashing, grinding, descaling, 
polishing, burnishing, or drying of unfinished 
parts. “Before and after” conditions are 


illustrated. —K-42 
Controlled-Volume Pumps 


A revised 32-page bulletin on motor- 
driven controlled-volume pumps has been 
released by Milton Roy Co. This Bulletin 
No. 553-2, ‘‘Motor-Driven Controlled 
Volume Pumps,” features a selection data 
guide, materials selection charts and capac- 
ity-pressure selection tables. Pumps have 
interchangeable packed or diaphragm liquid 
ends. They are of the reciprocating, positive 
displacement type, and are used to meter 
chemicals in process industry applications. 


—K-43 
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Double-Pipe Heat Exchanger 


Brown Fintube Co. Bulletin 120 shows 
correct method of installing conventional 
and newer types of multi-tube heat exchanger 
units. Contains helpful hints on installation 


and cleaning. —K-44 
Steam Heating Coils 


New 24-page booklet gives application 
information, selection, performance, piping 
diagrams and _ installation procedures. 
Catalog 1710, Dept. T-448, Sturtevant Div., 
Westinghouse Electric Corp. —K-45 


Liquid Measure in Pounds 


Electric hydrometer described in 16-page 
booklet available from the Liquidometer 
Corp. measures directly either density or 
specific gravity to provide gravimetric cor- 
rection to liquid flow or tank contents. 


—K-46 
Cases and Covers 


Custom-built fabricated sheet-metal cases 
and covers to meet practical needs particu- 
larly in the electronics industry are described 
in a 12-page folder issued by Great Eastern 
Metal Products Co. Mil-T-27A fabricated 
cans, brackets, resistance weld screws, mount- 
ing studs, and blind inserts are among the 


products listed. —K-47 
Duct Liner 


The advantages of Micro-Bar dual- 
density fiber glass duct liner, which has a 
low fire-hazard rating, in checking air 
erosion, cutting noise, and improving insulat- 
ing efficiency are described in an eight-page 
brochure, published by Johns-Manville. 

The new material is a resilient, semirigid 
blanket-type insulation composed of a strong, 
very fine inorganic glass fiber bonded by a 
thermosetting resin to form two different 
densities of insulation—a tough, heavy 
density on the surface and a light density 
underneath. —K-48 


Graph Sheet Catalog 


Graph sheets and their special uses are 
listed in a new catalog offered by Keuffel & 
Esser Co. An introductory guide aids in 
the selection of grid patterns best suited to 
individual requirements. 

Such listings as graph sheets for plotting 
business statistics, scientific data, sketching 


and drawing, surveying and mapping, are 
also included. —K-49 


Spiral Spacers 


Universal-type spiral spacers for use when 
joining crushable panels to other parts or 
panels are described in a four-page brochure 
available from Huck Mfg. Co. The re- 
quired hand tools are illustrated; and their 
use in installing a Huck spiral spacer is ex- 
plained. A tabulation of suggested hole- 
preparation data is also included. K-50 


Indicating Pneumatic Controllers 


Bristol’s new Series 624 indicating pneu- 
matic controllers are described in a new bulle- 
tin. The new A/D (advanced design) con- 
trol unit is featured. Specifications for the 
instrument are given, and models are listed 
for controlling pressure, vacuum, liquid level, 
flow, temperature, and humidity. Request 
Bulletin DM058 from the Bristol Co—K=51 


Heat-Resistant Alloy 


A four-page folder contains engineering 
data on a new heat-resistant alloy available 
as static, centrifugal, and shell-molded cast- 
ings. This new high-temperature alloy has 
exceptional performance capabilities in the 
1800 to 2300-F range. Specifics are pre- 
sented on physical constants, expansion coef- 
ficients, general characteristics, mechanical 
properties at room temperatures, and high- 
temperature properties. 

Write Electro- Alloys Div., American Brake 
Shoe Co. —K-52 


Shaft Rotation Detector 


A catalog sheet, on a new unit, that can 
be used to monitor any points desired in a 
conveying, handling, or processing system, 
detects shaft-speed variations as small as 1 
rpm. The unit which is electronically con- 
trolled with transistors is made by Flo- 
Tronics, Inc. 

There are three standard versions covering 
shaft speeds from 10 to 40, 40 to 90, and 90 
to 150 rpm. Special models can be provided 
to fit other applications. —K-53 


Pressure Snubber 


A new diaphragm seal-pressure snubber 
unit for sealed systems, claiming efficient 
snubbing action with instrument protection 
against corrosion and plugging, is described 
in a new brochure released by the manu- 
facturer, Chemiquip Co. 

Detailed drawings show how the new 
device protects plant personnel and instru- 
ments if (a) the diaphragm alone should 
rupture (by preventing flow of corrosive 
materials into the bourdon tube), and (b) 
both diaphragm and bourdon tube are 
ruptured. 

Cross-sections of two diaphragm seal 
housing assemblies are shown, a two-piece 
for systems using corrosive liquids, and a 
three-piece for systems with viscous materials 


or slurries. —K-54 
D-C Power 


Features, operation, and applications for 
General Electric’s custom-built d-c power 
supplies for computers, aircraft, missiles, 
military, and special applications are listed in 
12-page Bulletin GEA-6690A. Load-current 
graphs, and a comparison table of relative 
characteristics of different types of power sup- 
plies and power-supply systems are included. 

—K-55 
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Binder for Investment Casting 


A Monsanto Chemical Co. Inorganic 
Chemicals Div. technical Bulletin 1-199 
describes the use of Syton 200 (an aqueous 
colloidal silica sol) as a versatile and economi- 
cal binder in the ceramic investment-casting- 
shell process. 


The casting process, industrial ceramic- 
shell production, foundry procedure, slurry 
preparation, and stucco applications are 
covered. Shell-formulation test results, a 
shell-refractory evaluation guide, and a 
table showing minimum tensile properties of 
most common ceramic investment-shell-cast 


alloys are included. —K-56 
Spring Mount 


Bulletin 60-04.2 is a two-page data sheet on 
the Spring Mount, Series M, made by Barry 
Controls, Inc. Designed for high-impact 
shock and large deflections, it has high isola- 
tion efficiency, adjustable damping, sturdy 
construction, and a built-in leveling adjust- 
ment. It can be used to isolate high-pre- 
cision machinery from external disturbances 
or heavy-impact machinery from floors. 


—K-57 
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Liquid Pumps 

Bulletin One describes the entire line of 
liquid material handling equipment manu- 
factured by Blackmer Pump Co. 

The new eight-page catalog pictures and 
describes Blackmer’s power driven pumps, 
variable capacity pumps, proportioning 
systems, strainers, hand pumps, truck 
pumps, aluminum transporter pumps, and 
liquefied gas pumps. It also includes a 
preliminary selection guide for power pumps, 
and tells the reader which bulletin provides 
more details on each product line. Cutaway 
photographs of pump models and component 
part drawings in the literature show the 
many Blackmer features. —K-58 


Ball Bearing Screws and Splines 


Engineering data book available from Ac- 
tuator Operation, Saginaw Steering Gear 
Div., General Motors Corp. Basic principles, 
types, and applications of ball-bearing 
screws and splines are illustrated and de- 
scribed. Design data, sample problems and 
information on lubrication, size ranges, 
critical speeds, and mounting methods are 
detailed. —K-59 


Press Brake Dies 


Standard and special, single and multiple 
bend, forming and blanking dies described 
in new catalog by Press Brake Div. of 
Valeron Corp. —K-60 


Submersible Motors 


A line of motors for low-head submerged 
pumping, called U.S. Unimerse Motors, is 
described in a bulletin, No. F-1976, available 
from U.S. Electrical Motors Inc. The 
Unimerse motor is specially designed for 
drainage of sumps, ditches, tanks, and similar 
installations and complements the com- 
pany’s established lines of submersible motors 
for medium and deep-well pumping. —K-61 


Engineering Index 

During 1960 the Index selected and an- 
noted more than 34,000 articles in world- 
wide literature in twenty languages. Each 
annotation supplied on a 3 X 5 library card, 
quickly read and easily filed. Photostats or 
microfilm of orginal articles available. 


Request will bring current catalog without 
charge. K-62 


FLEXO JOINTS 


for pipe lines that 


Fo. unrestricted flow of steam, air, or fluids 
through moving pipe lines or to equipment 
in motion; 


Complete 360° swing. The strength of pipe 
with the flexibility of hose. Only four parts 
assure long wear, low maintenance. No 
springs, small or loose — Four styles in 
standard pipe size, V4" 

WRITE for full ont prices. 


4652 PAGE BLVD. 


FLEXO SUPPLY co. = 


ST. LOUIS 13, MO. 
In Canada: S. A. Armstrong, Ltd., 1400 O’Connor Drive, Toronto 13, Ont. 
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‘SQUARE 


AMERICA’S MOST COMPLETE LINE OF SPRAY nozzLes: 


= 


“SPRAY 


Fulljfet SPRAY NOZZLES 


For numerous multiple-nozzle 
applications, because the square 
spray patterns “‘fit together’’, here 
are nozzles that make possible uni- © 

form, complete coverage with fewer 
nozzles per manifold. This is the latest 
design in Spraying Systems’ very com- ~ 
plete line of FullJet nozzles in square and 
standard-circular spray patterns. For com- 


information write for 
ulletin 105 and Catalog 24. 


SPRAYING SYSTEMS CO. 
3265 Randolph Street Bellwood, Illinois 
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Note these specifications 


* Types: 


* Sizes: 
* Pressures: 


* Orifice sizes: 


* Voltages: 


* Leads: 


* Body: 


* Moving parts: 
* Seat disc: 


* Approved by 
safety valve. 


Direct acting conduit type and 
grommet type. Four patterns of each 
size and type: globe, bottom outlet, 
angle left, and angle right. 

and NPT. 

From vacuum to 540 psi. maximum. 


Ten sizes: 3/64”, 1/16", 5/64”, 3/32”, 
7/64", 1/8", 9/64", 5/32”, 3/16”, 1/4”. 


Standard with 115 volts 50/60 cycle 
AC coils, but also available in 12, 
— 230 and 460V, 50/60 cycle 
coils. 


Standard with 18”, but other lengths 
available; also full range of con- 
nectors. 


Brass bar stock or 18-8 stainless 
steel. 


All stainless steel. 
Synthetic rubber. 
Underwriters’ Laboratories as a 


Small solenoid valves that 
Fill a BIG order 


Yes, a series of small, direct acting solenoid valves that fulfill 
today’s critical requirements for rugged, positive-acting tight- 
seating valves in types, patterns, orifice sizes and electrical 
ratings for use on a particularly wide variety of media in- 
cluding air, water, petroleum products, coolant, oxygen, 
hydrogen and acetylene. 

They are new only in the production sense. Actually this 
announcement was preceded by long development and re- 
search which drew on more than 90 years of experience in 
instrument and valve making. 

The net result is a valve that combines instrument-pre- 
cision with the ruggedness that distinguishes all Marsh 
Valve Specialties! 

Despite their small size, ‘‘Master-mite’’ Solenoid Valves 
are more rugged because the “beef” is where it counts—in 
the valve body. The generous, moisture-resistant coils do 
not overheat. Entire assembly is leak-tight at pressures up 
to 540 psi. Operation is positive... yet quiet. Valves can 
be cleaned without breaking connections . . . can be used 
in any position. 

Bodies are available in either brass bar stock or 18-8 
stainless steel. All parts in contact with media are stainless 
steel. Down to the last detail, ‘‘Master-mite’’ solenoid valves 
are designed and built to stand up and work right under the 
toughest conditions including vibration. They are Under- 
writers’ approved for use on oxygen and hydrogen and as 

safety valves. 

Read the accompanying 
specifications. Note the wide 
range of selection. Ask for bul- 
letin containing all details. 


MARSH INSTRUMENT COMPANY 
Dept. 29, Skokie, Illinois 


Division of Colorado Oil and Gas Corporation 


Marsh Instrument & Valve Co., (Canada) 
Ltd., 8407 103rd St., Edmonton, Alberta, 
Canada, Houston Branch Plant, 1121 
Rothwell St., Sect. 15, Houston, Texas. 


New bulletin tells the whole story 


Shows all types, patterns, sizes, coils, options, etc., 
and contains highly useful flow curves. 
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Need more engineering information 
on products featured in this issue? 


USE THE POSTAGE-FREE CARDS... 


If you would enjoy receiving additional engineering information on any of 


the products 
advertised in this issue or 
detailed in the Keep Informed Section 
.++++...Circle the page numbers of these advertisements or items on one 
“of the cards below.......fill in your name and mail to us. Your requests 
will be promptly forwarded. All information will be directed to you. 


(Note: Students please write direct to manufocturer.) 


MECHANICAL ENGINEERING—FEBRUARY 1961-—Products Advertised 

; 34 144 158 we 

2 21 131 1451 159 wc 

4 22, 23 132 145R 160TL osc 

6,7 24 134 146 160BL 

8 25 135 149 160TR 

10, 
When more than one 12,13 28 138T 153 161R 
page, the following code 16 32. 140 156 171 
identifies the location of the 17-19 33 143 157 172 
ad on page: T-top, B- PLEASE SEND me more complete engineering information on the products advertised 
bottom, i-left, R-right, in the pages circled above. 
IFC-inside front cover, 

MECHANICAL ENGINEERING—FEBRUARY 1961—Keep Informed Section 

K-1 K-10 K-19 K-28 K-37 K-46 K-55 

K-2 K-11 K-20 K-29 K-38 K-47 K-56 

K-3 K-12 K-21 K-30 K-39 K-48 K-57 
identifies loca- K-6 K-15 K-24 K-33 K-42 K-51 K-60 . 
Keep Informed K-9 K-18 K-27 K-36 K-45 K-54 
Section—beginning 
page 133 PLEASE SEND me more complete engineering information on the items featured 

above. 
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Need more engineering information 
on products featured in this issue? 


USE THE POSTAGE-FREE CARDS... 


If you would enjoy receiving additional engineering information on any of 
the products 


advertised in this issue or 
detailed in the Keep Informed Section 


eeeeeeeCircle the page numbers of these advertisements or items 
in your name and mail to us. Your requests will be promptly 
forwarded. All information will be directed to you. 


(Note: Students please write direct to manufacturer:) 


FIRST CLASS 
PERMIT No, 1144 : 


maiL THIS CARD 


; 
_ BUSINESS REPLY CARD | emcee after circling the page 
ap NO POSTAGE STAMP: NECESSARY IF MAILED iN THE UNITED STATES reann numbers and filling in your 
complete address. 
NO POSTAGE REQUIRED 
MECHANICAL ENGINEERING 
29 West 39th Street uae 
New York 18, N.Y. RES 
FIRST CLASS 
PERMIT NO. 1144 
4 MAIL THIS GARD 


BUSINESS REPLY CARD numbers and 
NO POSTASE STAMP NECESSARY IF MAILED iN THE UNITED STATES 


NO POSTAGE REQUIRED 


MECHANICAL ENGINEERING | 
29 West 39th Street 
New York 18, N.Y. 


i 
43 
4. 
A 
4 
‘ 
Sipe 
: 
| 
1 
4 
: 
: 


Cement Mill Elevators... 
15 to 470 tons per hour 


You get matched Jeffrey-built components 
throughout in Jeffrey cement mill elevators with 
engineering at its best for material handling 
systems. It’s to your advantage to have one 
dependable source for design, manufacture and for 
guaranteed replacement parts. 

Planning new facilities? Save both time and 
money by using Jeffrey’s long-time application 
experience. Send now for Bulletin 950, or place a 
call for engineering assistance to The Jeffrey Manu- 
facturing Company, 915 North Fourth Street, 
Columbus 16, Ohio. 


Internal gravity take-up assures constant 
chain and alignment of foot shaft, 


CONVEYING + PROCESSING + MINING EQUIPMENT... 
TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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A WORD OF WARNING ABOUT THE NEW 
ALLUREMENTS OF RECOMP II {anda modest word about price} 


ould you be enticed by a computer? 

Surprisingly, there are businessmen 

and scientists who have allowed their 

emotions to get quite out of control re- 
garding Recomp II. 

And now there is more reason than 
ever for becoming enamored with this 
amazing computer. Three reasons, to be 
exact, and all of them new. Hence, our 
warning to you. 

The first reason is, in itself, enough to 
steal your heart away: it is Recomp II's 
new reduced lease price. Always the dar- 
ling of the medium-scale computer user, 
Recomp II has been so well accepted that 
it can now be offered at significantly lower 
terms. And it still provides the identical 
quality, solid-state performance, and fea- 
tures that can’t be found on computers 
costing three times what Recomp II used 
to cost. 

This is heady stuff—but even more 
enticements lie in wait. You can now add 
an optional modification to your Recomp 
II to enlarge its capacity by using mag- 
netic tape. Here you see the new Recomp 
Magnetic Tape Transport unit. 


Naturally it’s superbly designed, solid 
state throughout. But don’t let its quietly 
well-bred air fool you; it has a memory 
that would stagger an elephant—over 
600,000 words. And up to eight of the 
Transport units can be connected to 
Recomp II, giving you a computer with a 
total memory capacity of over 5,000,000 
words. Steady there, Mr. Simpson! 

The speed of this new magnetic tape 
control is something to applaud, too: read 
and write speed is 1850 characters a sec- 
ond; bidirectional search speed is 55 
inches per second. Do you begin to see 
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why we warned you about these new 
allurements of Recomp? 

Below you see another new optional 
feature for your Recomp II: the Facitape 
tape punch and reader console. It punches 
150 characters a second, reads 600 char- 
acters a second, and stops on a character. 
It adjusts to read and punch from 5 


through 8 channels. It is versatile, accu- 
rate, fast, simple-to-operate, economical, 
reliable. And it has perfect manners: 
the mechanical components are com- 
pletely enclosed in a soundproof housing. 

But lest we harp too much on the new 

features of Recomp II, perhaps we had 
better remind you of some of the extraor- 
dinary features that Recomp II already 
had. Features that have always made it the 
finest computer in the low-priced field. 

1} Recomp II is the only compact 
computer with built-in floating 
point arithmetic. It defies being 
hemmed in on a problem. With 
its large capacity it obviates com- 
puter-claustrophobia. 

2} Recomp II was the first solid-state 
computer on the market. As you 
can see by the new features above, 
Recomp II's scrupulous engineers 
have seen to it that it remains the 
finest solid-state computer on the 
market. 

3} Recomp II seems to have more 
built-in features than a dream 
home kitchen. It has built-in 
square root command. Built-in 
automatic conversion from deci- 
mal to binary. 


Here you see Recomp II's distinctive 
keyboard. It looks easy enough to operate 
—and it is! And because Recomp II 
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requires no specialized talents, anyone 
with computer problems can be taught 
to use it. 

One look at Recomp II leaves little 
wonder that even practical people have 
allowed their hearts to influence them in 
choosing Recomp II. Without being 
showy, it is an object of beauty that 
reflects its supreme precision of perform- 
ance. Its distinguished exterior bespeaks 
the ultimate of excellence; c’est sans pareil. 

But if you want to avoid being capti- 
vated by a computer you should know 
how strong your emotions will run. May 
we suggest a test? Expose yourself to 
Recomp II. See it in action. Touch it. Feed 
problems into it. This is the only way to 
know how you will react to this extraor- 
dinary computer. Make a date to see 
Recomp II right away. 


Write AUTONETICS INDUSTRIAL 
Propucts, Dept. 027, 3400 

E. 70th St., Long Beach, Calif. 
The Autonetics Division of 
North American Aviation, Inc. 
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LOW-SPEED TURBINE DRIVES 


tailored to meet your requirements 


For more than half a century, Terry has been one 
of the principal suppliers of turbo-gear units for 
driving slow-speed fans, generators, paper ma- 
chines, large pumps and the like. Each unit is 
designed to meet the job requirements. The paper- 
machine drive illustrated is a good example of this 
individualized engineering. 

In service at a large southeastern a mill, the 
unit delivers 750 HP at 3350/500 RPM, with steam 
conditions of 450 Ibs., 660°F and 50 Ibs. back pres- 
sure. Equipped with a variable-speed governor, 
operated by remote control, the speed of the unit 


MECHANICAL ENGINEERING 


may be varied through a 10:1 range. Other features 
include forced-feed lubrication to turbine and gear 
bearings, and automatic shutdown and alarm in 
case of low oil pressure. 

Whatever your requirements for low-speed tur- 
bine drives, a Terry engineer will be slosh to 
discuss them with you. Bulletin S-140 covers the 
full line of Terry turbines; Terry gears are de- 
scribed in bulletin S-130. 


THE TERRY STEAM TURBINE CO 
TERRY SQUARE, HARTFORD 1, CONN. 
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Here is important news 
if you design boilers, 
pressure vessels, or 
piping systems 


Pressure Vessel 
and 
Piping Design 


contains articles that have either con- 
tributed to the development of the exist- 
ing ASME Boiler and Pressure Vessel 
Code and the American Standard Code 
for Pressure Piping or that you may 
need to fully evaluate design in many 
areas not specifically covered by these 
guides. 


A committee of specialists made the 
selection from the technical papers and 
reports published in ASME literature and 
elsewhere between 1927 and 1959. 


In all, there are sixty-five contributions 
covering openings, bolted-flanged joints, 
heads, shells, piping, materials and 
fabrication, thermal stress and fatigue, 
loads and supports, external pressure, 
and other technical considerations of 
design. 


Photographs, tabular data, charts, and 
diagrams are used liberally to illustrate 
and supplement the text. 
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CONTENTS 


OPENINGS: Effect of Openings in Pressure Vessels. Analysis of 
Experimental Data Regarding Certain Design Features of Pressure 
Vessels. Reinforcement of Openings in Pressure Vessels. Influ- 
ence Coefficients for Open-Crown Hemispheres. 


BOLTED FLANGED JOINTS: Design of Bolted Flanged Connec- 
tions. Formulas for Stresses in Bolted Flanged Connections. 
Analysis of Bolted Joints at High Temperature. Gasket-Loading 
Constants. Fatigue Tests on Flanged Assemblies. Gaskets and 
Bolted Joints. Effect of Internal Pressure on Stresses and Strains 
in Bolted-Flanged Connections. A Design Procedure for Integral 
Flanges with Tapered Hubs. Stress Conditions in Flanged Joints 
for Low-Pressure Service. Gaskets for High-Pressure Vessels. 


HEADS: Design of Dished and Flanged Pressure Vessel Heads. 
State of Stress in Full Heads of Pressure Vessels. Stresses at Junc- 
tion of Cone and Cylinder in Tanks with Cone Bottoms or Ends. 
Stresses in a Pressure Vessel with a Conical Head. Stresses ina 
Pressure Vessel with a Flat Head Closure. Report on the Design 
of Pressure Vessel Heads. Stresses in a Pressure Vessel with a 
Hemispherical Head. Help in Designing Pressure Vessels. De- 
sign of Floating Heads for Heat-Exchangers. Torispherical Shells 
—A Caution to Designers. 


SHELLS: Stresses in Pressure Vessels. Method of Supporting 
Spheres for the Storage of Liquids. Formulas for the Design of 
Cylindrical and Spherical Shelis to Withstand Uniform Internal 
Pressure. Formula for Pipe Thickness. Analysis of Stresses in 
the Conical Elements of Shell Structures. Thick-Walled Pressure 
Vessels Bursting Pressure of Cylindrical and Spherical Vessels. 


PIPING: Stresses and Reactions in Expansion Pipe Bends Data 
Sheets for Design of Piping. The Significance of, and Suggested 
Limits for, the Stress in Pipe Lines Due to the Combined Effects of 
Pressure and Expansion. Fatigue Tests of Welding Elbows and 
Comparable Double-Mitre Bends. Bending Moments and Leak- 
age at Flanged Joints. High-Pressure (10,300 psi) Piping, Flanged 
Joints, Fittings and Vaives for Coal-Hydrogenation Service. Fatigue 
Tests of Piping Components. Piping-Flexibility Analysis. Elastic 
Constants and Coefficients of Thermal Expansion of Piping Ma- 
terials Proposed for 1954 Code for Pressure Piping. Steam-Piping 
Design to Minimize Creep Concentrations. Effect of Internal Pres- 
sure on Flexibility and Stress-Intensification Factors of Curved 
Pipe or Welding Elbows. 


MATERIALS AND FABRICATION: Strength and Failure of Materials. 
Heat Treatment of Carbon and Low-Alloy Pressure-Vessel Steels. 
Elements of Joint Design for Welding. 


THERMAL STRESS AND FATIGUE: Thermal Stress. Transient 
Thermal Stresses in Slabs and Circular Pressure Vessels. Signi- 
ficance of Fatigue Data in Design of Pressure Vessels. Design 
Values for Thermal Stress in Ductile Materials. 


LOADS AND SUPPORTS: Stresses in Large Horizontal Cylindrical 
Pressure Vessels on Two Saddle Supports. Stresses from Radial 
Loads in Cylindrical Pressure Vessels. Design of Vertical Pressure 
Vessels Subjected to Applied Forces Stresses from Radial Loads 
and External Moments in Cyclindrical Pressure Vessels. Compu- 
tation of the Stresses from Local Loads in Spherical Pressure Ves- 
sels or Pressure Vessel Heads. 


EXTERNAL PRESSURE: Strength of Thin Cylindrical Shelis Under 
External Pressure. Collapse by Instability of Thin Cylindrical Shells 
Under External Pressure. Vessels Under External Pressure. 
Buckling of Spherical Shells by External Pressure. Allowable Ec- 
centricity of Spherical Heads Convex to Pressure. The New-Type 
Code Chart for the Design of Vessels Under External Pressure. A 
Procedure for Determining the Allowable Out-of-Roundness for 
Vessels Under External Pressure. Stresses in a Pressure Vessel 
with Circumferential Ring Stiffeners. 


MISCELLANEOUS-UNCLASSIFIED: High-Pressure Vessels in Coal- 
Hydrogenation Service. The Design of Tube Plates in Heat Ex- 
changers. Design Assumptions, Stress Evaluation, and Design 
Limits. 


710 pages 8'/, x 11 $10* ($8* to ASME members) 


*Save handling and mailing charges by remitting with order 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 West 39th Street New York 18, N.Y. 
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This boiler, built by Wickes Boiler Co. in 1875, operated satisfactorily for the next 31 years. 


When buying modern Boiler Equipment it pays to 
deal with an EXPERIENCED MANUFACTURER 


There is no substitute for experience. From the first pioneering days in boiler manufacture, years before the boiler pictured 
above was built, Wickes Boiler Co. has continued to be a world leader in the development of economical, efficient and depend- 
able steam generators. Today, Wickes builds steam generators in sizes to 500,000 !bs. of steam per hour, for high or low steam 
pressures and temperatures and for all types of fuels and firing methods. 


A Wickes steam generator, custom engineered to exact generating requirements, is built to the highest standards of workman- 
ship, backed by over a century of boiler making experience. 


RECOGNIZED QUALITY SINCE 1854 « SALES OFFICES: Atlanta « Boston « Charlotte, N. C. « Chicago 
Cleveland Dallas « Denver Detroit « Houston Indianapolis « Los Angeles Memphis « Midland, Tex. 
Milwaukee « New Orleans « New York City « Oakland, Cal. « Philadelphia « Phoenix, Ariz. « Portland, Ore. 
Rochester, N. Y. e Saginaw « Seattle, Wash. « Springfield, Ill. « Tulsa 


WICKES 


W | C K ES B O | LE R CO « DIVISION OF THE WICKES CORPORATION, SAGINAW 13, MICHIGAN 
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ALLEN F. DONOVAN 


EDWARD J. BARLOW 


OSPACE 


CORPORATION 


present genuine challenge to scientists 


“To preserve our free institutions, it is 
absolutely essential that the United 
States find the most effective means of 
advancing the science and technology 
of space and also of applying them to 
military space systems. This is the mis- 
sion of Aerospace Corporation” 

IVAN A. GETTING 

PRESIDENT 

AEROSPACE CORPORATION 


In accomplishing its mission, this non- 
profit public service organization per- 
forms the unique role of space systems 
architect. Aerospace Corporation pro- 
vides scientific and technical leadership 
to the science/industry team responsi- 
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force. 


A new and vital force 
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and engineers of demonstrated competence 


Specific responsibilities of the new 
corporation include advanced systems 
analysis, research and experimentation, 
initial systems engineering, and gen- 
eral technical supervision of new 
systems through their critical phases. 


The broad charter of Aerospace 
Corporation offers its scientists and 
engineers more than the usual scope 
for creative expression and significant 
achievement, within a stimulating 
atmosphere of dedication to the public 
interest. 


Aerospace Corporation scientists 
and engineers are already engaged in a 
wide variety of specific systems proj- 
ects and forward research programs, 
under the leadership of scientist/ 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen E Donovan, and 
vice presidents Edward J. Barlow, 
William W. Drake, Jr., Jack H. Irving, 
and Chalmers W. Sherwin. 


Aerospace Corporation is currently 
seeking scientists and engineers capa- 
ble of meeting genuine challenge and 
with proven ability in the fields of: 


* Space booster project engineering 
* Spacecraft design and analysis 
Aerothermodynamics 

High temperature chemistry 

* Nuclear rocket propulsion 

* Ion and plasma propulsion 

* Chemical propulsion 

+ Inertial guidance 

+ Space communication 

+ Experimental physics 

* Theoretical physics 


Those qualified and experienced in 
these and related fields are urged to 
direct their resumes to: 


Mr. James M. Benning, Room126 
P.O. Box 95081, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in accelerating the advancement of space science and technology 
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You must know BOTH* 
to get maximum combustion efficiency! 


How much money is going up the flue in 
unburned fuel losses? Is too much air result- 
ing in excessive heat losses? 

You must know both facts—simultaneously 
—to get optimum combustion. No instrument 
that measures only one of these interdepend- 
ent factors can give you the full information 
you need. 

Bailey offers a choice of two direct ways 
to maintain a continuous and simultaneous 
double check on these factors that determine 
combustion efficiency. The portable, light- 
weight Bailey HEAT PROVER Analyzer indi- 
cates both; the Bailey Oxygen-Combustibles 
Analyzer-Recorder records both on a single 
chart. Both instruments measure excess air, 
regardless of fuel or fuels being burned, and 
per cent of combustibles in flue gas. 

Either of these Bailey instruments can save 
you far more than their cost in spotlighting 
combustion inefficiencies. Ask your Bailey 
engineer or write for product specifications. 


PER CENT 


ZONE OF MAXIMUM 
COMBUSTION EFFICIENCY 


2 DIRECT WAYS 
to measure both combustibles 
and oxygen simultaneously 


PORTABLE INDICATOR — Self-contained, 
lightweight, Bailey HEAT PROvER Analyzer 
enables quick, easy check on combustion con- 
ditions. Dual range dials for greater accuracy 
and readability. 


PERMANENT RECORDER Bailey Oxygen- 
Combustibles Analyzer-Recorder coordinates 
both records on one chart ...is designed for 
permanent installation...helps maintain 
optimum ratio continuously. 


* Unburtied gas loss and excess air loss, 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1026 IVANHOE ROAD «+ CLEVELAND 10, OHIO 
in Canada—Bailey Meter Company Limited, Montreal 
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MORE STEAM CAPACITY IN LESS SPACE... 
GREATER FURNACE VOLUME...LOWER COST 


The economy of Keeler CP steam generators is described by such 
user reports as . . .““Fuel savings approximately $700 per month”... 
“Reduction of 25% over cost of operating previous boilers.” And 
here you see how Keeler builds-in this economy and efficiency. 


The CP design gives you more steam capacity per cubic foot of 
space occupied, greater furnace volume with less head room. 
Keeler “water walls” provide extra heat absorbing surface—and 
absorb more BTU’s per square foot from the radiant heat of the 
fire. Staggered tube spacing gives you maximum heat transfer. 
Free, natural water circulation—without internal baffles—permits 
operation at high overloads with exceptionally dry steam, and 
with no disturbance of water level. 


Available in capacities to 150,000 lbs stm/hr for any method of 
firing, all types of fuel (and readily convertible). Many shop 
assembled sizes. Write or phone for the full economy story .. . 


E. KEELER CO. « 400-500 West St., Williamsport, Penna. 
Offices in principal cities — In Canada: Canadian Vickers, Ltd., Montreal, P. Q, 


ESLER 
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in Water Tube ATER sai 


Steam Generators 


Three 10,000 Ib/hr capacity oil fired, 110 psig 
KEELER TYPE CP STEAM GENERATORS 


at 
EASTERN SENIOR HIGH SCHOOL, Washington, D. C. 


— Mechanical Contractors — 
R. E. ANDERSON COMPANY, INC., Washington, D. C. 
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85% in. dia. expansion joint connecting 
quench and pre-quench towers. Pinned struc- 
tural ties permit expansion joint to absorb 
axial and differential vertical movement. 


48 in. dia. expansion joint at compressor 
discharge. Double bellows permit large 
axial movement. Internal sleeve guide pro- 
vides for stability, minimum pressure drop. 


54 in. dia. hinged expansion joints in loop to 
pre-quench tower. They absorb 5% in. vertical 
expansion and 7% in. horizontal expansion 
due to 1200°F temperature in reactor header. 


125 ZALLEA EXPANSION JOINTS, 125 demands for maximum reliability 


Expansion joints, specially engineered and designed by 
Zallea, solve problems of space, heat and flow for Odessa 
Butadiene Co., Odessa, Texas. 


Large-diameter piping (up to 72 in. dia.), with short, straight 
runs and critical flow conditions, posed new design problems. 
High temperature operation (1200°F) required minimum load- 
ing on sensitive equipment. Open-air construction, with few 
load carrying members dictated maximum stability of expan- 
sion joints with minimum use of external guides and anchors 
to support pipe weight and resist wind loading. 


To solve these problems called for a competent, close-working 
team of process, piping and structural engineers from Fluor 
Corp. Ltd., design engineers from Odessa Butadiene Co., and 
application engineers from Zallea. 


MECHANICAL ENGINEERING 


Result: A compact, reliable piping-expansion joint system that 
permitted containment of an efficient, 50,000 ton per year unit 
in an area whose largest dimension is a few hundred feet. 


This is another example of how Zallea experience in handling 
critical, complex Expansion Joint applications can save time 
and money. For more facts, call us . . . or write for catalog 56. 


ZALLEA BROTHERS, Taylor and Locust Sts., Wilmington 99, Del. 


FOR MAXIMUM RELIABILITY 


WORLD'S LARGEST MANUFACTURERS OF EXPANSION JOINTS 
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Grinnell Spring Hangers support the pipes carrying steam from the heat exchangers to the turbines. 


Grinnell Hangers cradle high-pressure piping 
at new Yankee Atomic Power Plant 


At the new Yankee Atomic Power Plant in Rowe, Mass., uranium 
fuel in the nuclear reactor keeps the water which flows through the 
reactor at about 500°F. This pressurized water, at 2,000 pounds per 
square inch pressure, transfers the heat through piping to a steam 
generator where steam is produced for running power turbines. 


Piping that undergoes such high pressures and temperatures must 
have rugged, reliable support. Chosen for this tough job: Grinnell 
Pipe Hangers! 

Grinnell Constant Support Hangers are used where reactive forces 
at terminal points must be kept within specified limits. Grinnell Vari- 
able Spring Hangers are used where piping is subject to vertical 
movement and does not require a constant support type. 


For a complete line of engineered pipe hangers and supports .. . 
for skilled advice and assistance . . . for experienced field engineering 
service .. . call on Grinnell Company, Providence 1, Rhode Island. 


Turbine extraction lead gets support 
from Grinnell Constant Support Hanger 


GRINNELL AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


Pipe Fittings, Valves, Pipe Hangers, Prefabricated Piping, Unit Heaters and Piping Specialties * Branch Warehouses and Distributors from Coast to Coast 
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POLY-V; continuous strength member 


V-BELTS; shorter, interrupted strength member 


“MORE USE PER DOLLAR" 


Poly-V Belt is a single unit with even, uniform 
pull. Uninterrupted strength member gives 
much higher hp capacity per inch of drive 
width. No belt drive delivers as much power 
in the same space as Poly-V! 


Steel Mill Converts to R/M POLY-V BELT 
on Rugged Hot-Saw Drive! 


A 3414” wide R/M Poly-V® Belt of 92 ribs now 
delivers “power plus” on this punishing hot-saw 
drive at one of the country’s largest steel works. 
Converting to Poly-V eliminates the problems of a 
multiple V-belt drive . . . matching, stretching, over- 
loading, whipping and snapping of individual V-belts. 


The patented Raybestos-Manhattan Poly-V Drive 
is a single unit, V-ribbed belt design that mates 
perfectly with Poly-V sheave grooves, eliminates 
V-belt stretch and length matching problems. . . 
reduces costly machine downtime and production 
slowdowns for individual belt replacement. Sheave 


When You Change Drives... Convert to R/M Poly-V Drive and Be Sure! 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 
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ratio and belt position remain constant from no load 
to full load . . . assure smooth, complete power delivery 
under the toughest drive conditions. Poly-V Belt 
can’t sink in the grooves under surges of load. This 
means less wear on belts and sheaves . . . and much 
more power in the same space as a multiple belt 
drive—or equal power in much less space! 

Just two Poly-V Belt cross-sections meet every 
heavy duty drive requirement. Let an R/M repre- 
sentative show you how Poly-V Drive can give you 
greater power-packed performance and drive depend- 
ability . . . ‘More Use per Dollar’ than the drive you 
now use. Write for Bulletin M141. 

RM1020 
ENGINEERED 
RUBBER 

PRODUCTS 

MORE USE 


PER DOLLAR 
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FLANGE + SEAMLESS BODY 
GREATER ECONOMY 


PATENTED U.S.A. 
All World Rights Reserved 


CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 
Stainless Stee! Ball and Race 


Chrome Alloy Stee! Ball For types operating under high radial 
and Race ultimate loads (3000-893,000 Ibs.). 


Bronze Race and Chrome For types operating under normal loads Lenape with ASA Bolt 4: 
Stee! Ball { with minimum friction requirements. Flange 

“"Dyflon''® Plastic Alloy For types operating under rotational, 
Inserts. CRES Ball and Race. high radial loads and long cycle life 
Chrome Alloy Steels. where lubrication is impossible. By combining a Lenape ASA bolt flange with your hoice of 


Thousands in use. Backed by years of service life. Wide variety | 3 seamless bodies, you achieve optimum reinforcement and design 


of Plain Types in bore sizes 3/16” to 6” Dia. Our engineers flexibility with unmatched economy. Hard to believe? Contact your 


welcome an opportunity of studying individual requirements 
and canaeinie type or types which will serve under your Lenape representative for details, or write for a copy of the 


demanding conditions. Southwest can design special types to Lenape General Catalog. 
fit individual specifications. Write for Engineering Manual No. 
551. Address Dept. ME-61 


SOUTHWEST PRODUCTS CO. LENA P E 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA Roden LENAPE HYDRAULIC PRESSING & FORGING Co. 


Products DEPT. 114 WEST CHESTER. PENNSYLVANIA 


MECHANICAL ENGINEERING 
January, 1961 CARD INDEX No. 1 
Memo: Energy for Transportation, G. B. Warren and D. 
Brown.... 2% 


Natural Gas—The Pipeline ‘Industry, B. D. Goodrich. 


LECTRONICALLY Control, Richard and 


Condensing Water—How Does it Affect the River?, 
Engle 
How Safe is Your Industrial Ventilation, ‘- 


SL, Ametron Electronic Scale Equipment-Performance Analysis, J. D. Quinn. 


systems are custom engi- Power Show 


neered to fulfill the requirements of performance that ASME Honors Engineers 
; a Woman’s Auxiliary tothe ASME .... 
will meet your exact specifica- Availability List—Winter Annual Meeting Papers... 
tions. They are flexible instru- Briefing the Record 
ments requiring a minimum of Photo Briefs 

European Survey 
maintenance. Ametron Scales Be ASME Technical Digest 

: Comments on Papers. . 
weigh heavy loads and print of 
the record of weight on tape, : i ASME Boiler and Pressure Vessel Code........ . 

cards, or bills of lading. 4 ec The Roundup 
The ASME News. 


Many new features have & 
been added to the Cabi- 
net Model Recorders, 


Write for the latest bulletin, Zor Reference 


B-20, illustrating electronic 
A 24-PAGE LIST OF 
ASME PUBLICATIONS 
is included in the 
1961 MECHANICAL CATALOG 
Copies of this List are obtainable from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


GRAYSLAKE, ILLINOIS) | Publication-Sales Dept. 
‘U.S.A. : 29 West 39th St., New York 18, N. Y. 
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FLEX-TUBE 
Series 25 


THE 


MANOMETER 


THAT 


@ COSTS HALF as much 
@ Is only HALF as BIG 
@ 1S ACCURATE to 3% 
@ Does 4 NEEDED JOBS 


and is practically indestructible! 


Only 7%" wide, 5%” high and 134” deep. Hous- 
ing and tube of tough Tenite II plastic. 
Logarithmic indicating tube for accurate and 
easy reading. Two ranges: 0-3” and 0-7”. 
Gages (1) static pressure, (2) draft, (3) filter 
resistance and (4) velocity from 0-7000 fpm. 
(with pitot tube). 

A complete “package.” Unit includes all neces- 
sary connector tubing and fittings, mounting 
screws, fluid, instructions. 


Write for informative catalog page 


FLW. DWYER MFG. CO. 


P. O. BOX 373-ME MICHIGAN CITY, INDIANA 


a 
a continent FAN iNDUSTRY 
of manufacturers* = 


4 


and markets** 


in the palm First in the industry to be approved by AMCA 
of your and first in their class to be tested and rated as 
hand they are most commonly used, Aerovent Belt- 

an Driven Vaneaxial Fans permit you to select ex- 
actly the unit you need without the necessity for 
recalculating performances to accommodate belt 
and drive losses. And, they are rated without 
accessory transformations, which means that 
performances are even more attractive when 
when you visit the entrance orifices or tapered cones are required. 


HANOVER INTERNATIONAL FAIR Furnished in sizes 12” to 60” for capacities to 


HANOVER, West Germany 74,860 CFM, each unit also carries Aerovent’s 
April 30-May 9, 1961 own Certified Performance label— your guarantee 
Annual Attendance: Over 1,000,000 that our equipment will perform as represented. 


buyers and businessmen 
Exhibit area: 5,000,000 sq. ft. Write for Bulletin 450 


INDUSTRIAL PRODUCTS: Mechanical and Electrical 
Engineering — Nuclear Energy —Electronics —lron and IF 
Steel Transportation— Woodworking Machinery —Chemis- 

try —Rubber and Plastics Processing —Textile Mechinery— A 
Precision Instruments—Office Equipment, etc. 


CONSUMER GOODS: Porcelain — Ceramics — Glass — 
and Silverware — Watches and Clocks —Radio, 
Phonograph Equipment — Photographic Equipment 
—flectrical Appliances, etc. 
* 5,000 of the world’s finest 
** Buyers from every country of Europe, from Africa, 
Asia and Yatin A America 
Free fact-filled brochures, visitor and exhibitor information, tickets and 
room reservations forms available from 


GERMAN AMERICAN CHAMBER OF COMMERCE FAN COMPANY,INC. 


N. Y. 
666 Fifth Avenue New York 19, N. Y. ASH and BEACH STS. PIQUA, OHIO 
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Men in white clean and sterilize Adsco Expansion 
Joints with steam and detergents, dry, and hermetic- 
ally seal them in polyethylene bags. At an Air Force 
Titan missile base, system contamination is less than 
25 parts per million, with no particle larger than 150 


microns. 


Cleanliness of this magnitude reveals the slightest 
imperfection. The construction of these expansion 
joints which glisten like diamonds is revealed as not 


just good, but perfect; one slip could bring disaster. 


When special designs and/or services with quality 
workmanship and dependability are required... call 


on Adsco. 
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ADSCO 

EXPANSION JOINTS 
BEING SCRUPULOUSLY 
CLEANED BEFORE 
OPERATION 


ADSCO DIVISION 


20 MILBURN STREET 
BUFFALO 12, NEW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 
MECHANICAL ENGINEERING 
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positions open ¢ positions wanted «¢ equipment, material, patents, books, 
instruments, etc. wanted and for sale representatives sales agencies 
business for sale partnership capital manufacturing facilities 
ANSWERS to box number advertisements should be addressed to given box 


T ! IT i E number, care of ‘Mechanical Engineering,’ 29 West 39th St., New York 18, N. Y. 


RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $4.50 a line. $2.00 a line to members of ASME. Seven words 
to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 
of one inch at flat rate of $45.00 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication. 


POSITIONS OPEN 


DEVELOPMENT AND SALES ENGINEERS 


VALVES and mechanisms for critical high-pressure, high- 
temperature services in the growing marine, petroleum, 
process and power felds—incluling nuclear power. 


CONTACT J. M. Evan, Edward Valves, [nc., subsidiary 
of Rockwell Manufacturing Company, 1200 W. 145th St., 
East Chicago, Indiana 


RESEARCH ENGINEER 


Research in Heat Transfer related to Nuclear Reac- 
tors. Degree in Mechanical or Chemical Engi- 
neering; knowledge machine design and shop 
practices; good grounding in theoretical aspects of 
engineering science essential. U.S. citizen. 
BENEFITS INCLUDE TUITION EXEMPTION 
AND LIBERAL VACATION POLICY 
SEND RESUME TO 
MRS. F. J. MceNALLY 


COLUMBIA UNIVERSITY 
Engineering Research Laboratories 


632 W. 125 St. NYC 27 
(Do Not Telephone) 


SENIOR INSTRUMENT ENGINEER 


To join the engineering staff of our Development Depart- 
ment for work on the application, specification, and 


installation of process instrumentation. Engineering de- 


gree and chemical plant process instrumentation experi- 


ence required. 


Please submit your resume and salary requirements to: 


R. E. POOLE 


NITROGEN DIVISION 
DEVELOPMENT DEPARTMENT 


Hopewell, Virginia 


Robert College, In Istanbul, Turkey, pre- 
sents a challenge in education in a vital part 
of the world. West and Middle East are 
contributing side by side to the development 
of a young and vigorous nation. Opportuni- 
ties are available in engineering, business ad- 
ministration and economics, the sciences, and 
the humanities. Graduate degrees required. 


Address inquiries to Dr. Howard P. Hall, 
Dean of Faculty, Robert College, Bebek Post 
Box 8, Istanbul, Turkey; with copy to the 
Near East College Association, 548 Fifth 
Avenue, New York 36, New York. 


Are you interested in 
research? 


Something pretty inter- t ) 
esting is going on, re- 

search-wise, at Beloit 

Iron Works, Beloit, Wisconsin. where 
some of the world’s largest paper ma- 
chines are made. A new Research and 
Development Center, nearly com- 
pleted, will provide 45,000 square feet 
of modern facilities for ‘‘paperesearch”’ 
by this internationally known com- 
pany (est. 1858). If you are an en- 
gineer with a Bachelor’s, Master’s, or 
Doctor's degree and interested in re- 
search, look into this! Your specific 
areas of interest may cover pulp and 
paper, heat transfer, electronics and 
instrumentation, fluid mechanics, and 
mechanics. The man to query is 
Jerry Gannon, Employment Manager, 


ENGINEERING SPECIALIST 


M.S.M.E. in vibrations or applied mechanics 


We are seeking a person with a 
strong background in the dynamics 
problems associated with high speed 
mechanisms, and who has had 
rigorous training in Newtonian and 
Lagrangian mechanics. Experience 
in numerical solution of complex, 
system response equations by digital 
computer techniques would be help- 
ful but is not necessary. 


’ Duties would include the follow- 
ing: 


1. Determination of stress in com- 
plex shapes as a result of dynamic 
loading. 


2. Solution of transient motion of 
systems by means of Laplace trans- 
forms. 
3. Determination of principal modes 
and frequencies of continuous systems 
by application of matrix algebra. 
4. Verification of analytical results 
by experimental techniques. Knowl- 
edge of vibration measuring equipment 
and its application would be helpful. 
The person selected will work 
directly with others qualified in his 


field. The position involves close 
association with our Product Design 

oups, and derives its advantage 
rom the multitude of varied and 
interesting problems of design of 
high-s mechanisms. 


Resume should contain complete 
description of course background at 
graduate level. Abstracts of any 
publications the applicant has would 
also be helpful. irect all replies 
to: 


T. F. WADE 

Technical Placement 

The National Cash Register Co. 
Main & K Streets 

Dayton 9, Ohio 


“TRADE MARK REG. U. S. PAT. OFF. 
Walional 
ELECTRONIC DATA PROCESSING 
ADDING MACHINES + CASH REGISTERS 


ACCOUNTING MACHINES 
wer PAPER (No Carson Reaquirep) 


THE NATIONAL CASH REGISTER COMPANY, DAYTON 9, OHIO 


Dept. B, Beloit Iron Works, Beloit, 


Wisconsit 1,039 OFFICES IN 121 COUNTRIES * 77 YEARS OF HELPING BUSINESS SAVE MONEY 
sconsin. 


Read the. .. CLASSIFIED ADVERTISEMENTS appearing in this section each month| 
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“OPPORTUNITIES” Section. ..163-168 


PRATT & WHITNEY AIRCRAFT offers 
ENGINEERING OPPORTUNITIES in 


CONNECTICUT or FLORIDA 


Noted for its 35 years of engineering achievement in the 
power and propulsion field, Pratt & Whitney Aircraft is ex- 
panding its operations in advanced research and develop- 
ment projects and long-range product planning. This 
expansion has created openings at all levels of experience 
for engineers and scientists who can become part of a 
team dedicated to maintaining Pratt & Whitney’s position 
of leadership in the future. 


ADVANCED PROJECTS GROUP 


For new research and development projects and long-range product 
planning in the fields of propulsion and power systems and their appli- 
cations. Work involves performance and optimization studies of all 
types of advanced powerplant systems including stationary, marine, 
aircraft, missile and space craft applications. 


SPECIFIC OPPORTUNITIES 
Aero Thermo Engineers—to study supersonic and hypersonic air-breathing 
propulsion for aero space craft. 


Aero Engineers—to study advanced subsonic and supersonic aircraft and 
space craft system performance. 


Power System Engineers—to study nuclear, chemical, and direct conversion 
systems for propulsion and satellite power. 


Nuclear Engineers—to work with advanced concepts in reactor systems and 
components. 


Applied Science—PhD level for work in solid state physics, gaseous phenom- 
ena physics and applied mechanics. 


DESIGN ENGINEERING 
Engineers to engage in the mechanical design of propulsion systems, in- 


cluding turbojet, turbo fans, solid rockets, liquid rockets, magneto- 
hydrodynamics, nuclear and fuel cell power applications. 


ANALYTICAL ENGINEERING 


Engineers with experience in the analysis of propulsion systems design, 
including the fields of advanced structures, stress analysis, vibrations, 
compressor analysis, turbine analysis and combustion or heat transfer. 


All replies will be handled promptly and in complete confidence. 
Please submit your complete resume, including minimum salary requirements to: 
MR. P. R. SMITH, OFFICE 30 MR. J. W. MORTON, OFFICE 30 
410 MAIN STREET —or— WEST PALM BEACH 
EAST HARTFORD 8, CONN. FLORIDA 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 


MECHANICAL 
ENGINEER 


($7560 per annum) for Civil 
Service employment with the 
Post Engineer organization at the 
U.S. Army Engineer Center 
and Fort lvoir, Fort Belvoir, 
Virginia. Applicant selected for 
appointment to these positions 
must meet U.S. Civil Service 
Commission requirements for 
the position and grade for which 
considered. 


The Mechanical Engineer will 
assist in the direction and ac- 
complishment of the _ overall 
work program relating to de- 
sign of projects involving new 
construction, rehabilitation, re- 
pair and maintenance of build- 
ings, equipment and facilities. 
A ey knowledge of mechani- 
cal engineering and a secondar 
knowledge of civil and electri- 
cal engineering is desired. 


Interested applicants should 
obtain application forms, SF-57, 
from local Post Office, complete 
and forward to Chief, Recruiting 
Division, Civilian Personnel Of- 
fice, Fort Belvoir, Virginia. In- 

uiries and requests for ad- 
itional information should be 
forwarded to the same address. 


MECHANICAL DESIGN ENGINEER 


Wanted Electrical, Mechanical 


Permanent position for graduate M. E. with 
five years’ design experience in Chemical 
Process, Paint, Petroleum or Resin manufac- 
turing. Skill in Hydraulics and Heat Trans- 
fer, Piping Design and Layout, Design of Spe- 
cial Equipment and Design Drafting and Lay- 
out tial. Excell career opportunity 
in Paint, Resin and Plastics operation. Please 
submit resume and salary requirements to: 


J. F. Seiarini 

Pittsburgh Plate Glass Company 
One Gateway Center 

Pittsburgh 22, Pennsylvania 


Chemical Engineering graduates to 
be trained as Sales Engineers for 
Chicago, Cincinnati, and Boston dis- 
tricts. Prefer men between 25 and 32 
years of age who have had industrial 
Process experience. Successful appli- 
cants will be given a three-month fac- 
tory course starting February 1, 1961. 
Write Harry E. Beane, Vice President, 
The Bristol Company, Waterbury 20, 
Connecticut. 


WANTED: 


YOUNG ENGINEER TO START 
AT PLANT MANAGER LEVEL 


Requirements 

1. Not over 30 years old. 

2. Scholastic record in top 25% of graduating 
class. 

3. Good record of accomplishment in pre- 
vious employment. 

4. Must be willing to put forth the extra 
effort to be promoted quickly. 


Information about the job and our com- 

pany 

1. Minimum starting pay $8,000. Appli- 
cants with outstanding record will start at 
a higher salary commensurate with ex- 
perience and ability. 
We are a leading producer of flexible 
urethane foams for the furniture manu- 
facturing industry. 
This unusual opportunity for a young 
engineer is due to our phenomenal growth 
in an industry that is expanding very 
rapidly. 
Present employment will be in Richmond, 
Va. We have additional plants located in 
the following cities: 


High Point, N.C. Chattanooga, Tenn. 
Hickory, N. C. Memphis, Tenn. 


E. R. CARPENTER COMPANY, INC. 
7th & Decatur Sts. Richmond, Virginia 


Use a 


CLASSIFIED 
ADVERTISEMENT 


For Quick Results 
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MORE 
THAN 60% 
OF ALL 
GRADUATE ME's 
READING 
THIS MESSAGE 
CAN QUALIFY 
IMMEDIATELY 
FOR NEW 
OPENINGS 

IN THE 
SEMICONDUCTOR 
FIELD AT 
GENERAL 
ELECTRIC 


MECHANICAL ENGINEERING 


% Rotary Wafer Slicing Machine, deve 


The spectacular growth of the semiconductor industry 
— doubling in size every three years— depends, to a 
great extent, upon the successful development of many 
unusual types of high speed automatic manufacturing 
and test equipment. 


A high order of engineering innovation is demanded 
by the new and unusual characteristics of semiconduc- 
tors—their small overall size, ‘‘“measured-to-millionths” 
components, contamination safeguards, precise posi- 
tioning and joining, capping, sealing and mass testing, 
to mention only a few. 


As a result, scientists and engineers from many fields 
are finding their skills “convertible” —sufficiently so 
to immediately qualify them for the greater challenges 
and rewards of this growth industry. 


The experienced BS or MS Mechanical Engineers we 
seek may now be working in such diverse areas of 
automation and control engineering as shoe manufac- 
turing, chewing gum processing, cigarette manufac- 
turing, or industries engaged in high quantity watch or 

small instrument 


SEMICONDUCTOR PRODUCTS DEPARTMENT 


GENERAL ELECTRIC 


ELECTRONICS PARK SYRACUSE, NEW YORK 


here, cuts thin wafer#of silicon or ger- 
manium automatically with extreme reproducibility. Thin diamond wheels conserve 
the precious material and raise the yield of wafers per crystal section by 35%. 
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NOTE ON GROWTH manufacturing. 
General Electric's Semicon- 
ductor Products Department is To - ply, or get infor 
surpassing the industry growth mation on specific op- 
rate—currently undergoing ex- coe 
pansion which will double its portunities related to 
professional staff in the next 
two years. During 1961, new your background and 
facilities in Syracuse will be . ie 
completed, increasing our interests, write in Con- 
space three-fold. fidence to Mr . H. 
McKeehan, Dept. 41-MB 
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Aircraft Nuclear 
Propulsion Progress 


develops new 
professional opportunities 
for Mechanical Engineers 


The reactor development has been and continues to 
be the heart of General Electric’s Aircraft Nuclear 
Propulsion Program effort. It has progressed to a 
level where a Direct Cycle test reactor is composed of 
a high temperature fueled core, in excess of 1500°F 
temperature operation, cooled by air and moderated 
and shielded by solid components in a simulated 
flight position. This was HTRE-3, the third of a 
series of successful Heat Transfer Reactor Experi- 
ments. Extensive testing is now underway on ad- 
vanced fuel elements in considerably higher tempera- 
ture environments which will establish the advanced 
flight performance threshold that can be initially 


achieved. 


Now in its advanced development stage, the ANP 
program offers MEs a wide variety of sophisticated 
problems and challenges. Openings exist at Cincin- 
nati, Ohio and Idaho Falls, Idaho for: 


REACTOR DESIGN ENGINEERS 


BSMEs, for design and development of reactor components; 
execution of basic analysis of stress and thermodynamics; 
definition of development requirements; reactor layout as- 
sembly and large-scale mockups. 


POWERPLANT ENGINEERS 


BSME or higher; direct experimental tests to determine stress 
or fluid dynamics characteristics of powerplant components; 
includes responsibility for creative design. 


CONTROL DESIGN ENGINEERS 


BMSEs; design, develop, test and coordinate manufacture of 
control system actuators and other mechanical components. 


THERMODYNAMICISTS 


BMSEs; test and evaluate high temperature reactor and core 
structura! components; heat transfer and fluid flow design 
calculations for nuclear powerplants. 


CONSULTING ENGINEER 


PhDin ME; Provide consulting services in the fields of ther- 
modynamics, fluid dynamics, and applied mechanics. Con- 
ceive and initiate experimental programs to develop tech- 
nology in these fields. 


Lf you have an interest and qualifications in these areas, 
please write in confidence, inc luding salary require- 
ments, to Mr. George Hunsinger, Manager, Professional 
Personnel, Room 41-MB. 


AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL ELECTRIC 


P. O. Box 132 


Cincinnati 15, Ohio 
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BRUNSWICK CORPORATION is expanding its 
Research and Development Division and offers 
outstanding career opportunities for graduate Me- 
chanical Engineers qualified to handle positions in- 
volving 


* AUTOMATIC MACHINERY DESIGN 
* PRODUCT DESIGN and DEVELOPMENT 


This is an opportunity to associate with a company 
recognized as a leader in the recreational field, and 
whose growth and stability has been outstanding. 
Positions offer good opportunities for technical ad- 
vancement and long-range careers. Openings avail- 
able at various levels from recent college graduates, 
Senior Design and Project Engineers to ngineers 
who have supervisory experience. New and modern 
engineering offices offer excellent work environment. 
The company is located in Western Michigan, 
“Heart of Michigan Vacationland’”’ offering excel- 
lent opportunities for family recreational activities. 
Positions offer challenging work, attractive start- 
ing salaries commensurate with experience, along 
with excellent fringe benefits. 


Send replies outlining education, experience, and 
salary desired, to A. J. Nelson. 


Brunswick 


CORPORATION 


MUSKEGON, MICHIGAN 


Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE 


SECURITY...TOP WAGES... 
CHALLENGING ASSIGNMENTS 


Qualified Engineers! Thousands of positions available with 
leading organizations... Employer pays fee in many cases. 


Under the auspices of the Five Founder Engineering Societies 
and affiliated with other renown Engineering Societies, 


E.S.P.S. offers many years of placement experience in addition 
to world wide contacts. 


Write for E.S.P.S. weekly Bulletin of Positions Available. . . 
See a partial listing of available positions in Personnel Section. 


DON’T DELAY—REGISTER TODAY 


Offices In Major Cities In U. S. 


New York Chicago San Francisco 


8 West 40th St. 29 East Madison St. 57 Post St. 
Room 812 
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POSITIONS OPEN 


ASSOCIATE PROFESSORSHIP—Rapidly expanding private in- 
stitution ia southern New England requires man of high caliber 
with strong research interest. Teaching assignments in machine 
design and related subjects, with some knowledge of metallurgy 
desirable, Must hold at least Master's degree. Base salary (9 
months) to $8,5000. Address CA-7101, care of “‘Mechanical 
Engineering." 


ENGINEER. Experienced in design to take charge of sani- 
tary engineering, p tera and drafting office. Salary open. 
Location Park Avenue, NYC. Address CA-7107, care of 
‘Mechanical Engineering.” 


ENGINEER—B:S. degree, mechanical or chemical with experi- 
ence preferred in industrial hygiene, ventilation or air cleaning. 
Three years’ fulltime experience required in public health or other 
field of professional engineering. Work deals with control of 
environmental factors including toxic materials, ionizing radi- 
ation, noise, ventilation, heat, humidity, and air pollution 
Salary ranges from $7116 to $8520, depending on qualifications 
Address request for information or application form to: Per- 
sonnel Division, Kentucky State Department of Health, 275 East 
Main Street, Frankfort, Kentucky 


POSITIONS AVAILABLE for man to teach courses in engi- 
neering drawing and descriptive geometry. M.S. preferred. 
Opportunity for graduate work. | Location Midwest, salary and 
rank dependent on qualifications. Address CA-7108, care of 
**Mechanical Engineering.” 

ASSISTANT PROFESSOR teaching sition in Mechanical 
Engineering Department, University of Nevada, Reno, Nevada, 
available in fall 1961. M.S. degree in M.E. and some additional 
experience is desived. Write to chairman. 


Our expansion provides opportunity for enterprising MECHANI- 
CAL ENGINEERS, both experienced and recent graduates, in the 
field of central station and industrial power house equipment 
Positions are available in sales, machine design, product develop- 
ment, and administration. Stock Equipment Company, 731 
Hanna Building, Cleveland 15, Ohio. 


DIRECTOR OF SPECIFICATIONS DEPARTMENT. Large 
Midwest consulting firm has immediate opening for capable man 
with broad experience in specification writing for all branches of 
building construction work. Must also possess administrative 
ability. Moving expenses paid. Send complete resume of educa- 
tional background and experience, including personal qualifica- 
tions. Address CA-7109, care of “Mechanical Engineering.” 


POSITIONS WANTED 


MECH. ENG., B.M.E., M.Sc.M.E., E.1.T. Lic., 25, 3 yrs. exp. 
teaching, dev., research. Desires position in consulting, dev., 
or tech. admin. Prefers foreign or New Eng. Address CA-7105, 
care of ‘‘Mechanical Engineering.” 


REPRESENTATIVES AVAILABLE 


4 


MECHANICAL ENGINEER, registered in California, offers rep- ORIENTATION LECTURES 


resentation to manufacturers and /or engineering firms interested 
in marketing their services or petroleum and industrial equipment 


including conveyors in Southern California. Address Wm. H. 
Ware, Jr., 3901 W. 7th Street, Los Angeles 5, California. GRADUATE TRAINING CENTER 


FREQUENT SCIENTIFIC COLLOQUIA 
EMPLOYMENT AGENCIES 


AND SERVICE BUREAUS ASSOCIATION WITH LEADING SCIENTISTS 


GRADUATE THESIS PROGRAM 


WRITE FOR A NATIONAL 


APPLICATION EMPLOYMENT AGENCY ADVANCE STUDY PROGRAM 
OR SEND for the . 


—— NUCLEAR FIELD 


CONFIDENTIAL NO CHARGE TO SUMMER GRADUATE STUDENT PROGRAM 
HANDLING INDIVIDUALS 


Suite 1207-P, 1518 Walnut St., Phila. 2, Pa. For employment Bre Fi 
write to "+ these are some of the Doorways 
SALARIED POSITIONS—$6,000 to $35,000. We offer the orig- Personnel Director to Knowledge at Los 


inal personal employment service (established 50 years). Pro- mre 
cedure of high standards individualized to your personal require- Division 61-16 
ments. Identity covered. Particulars—R. W. Bixby, Inc., 662 
Brisbane Bldg., Buffalo 3, N. Y. 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallurgists, E. G. Stroud, Member ASME and 
2132 E. 9th Sc., 


President of Cleveland Engineering Agency Co., 


Cleveland 15, Ohio, will help you find positions or men. i ntific lab t 
SALARIED PERSONNEL $6,000 to $35,000. This nation-wide or lc labora ory 
service successful since 1927 finds openings in your field. Sells 
your abilities: arranges contacts. Present — protected. LOS ALAMOS, NEW MEXICO 
Write for details—Jira Thayer Jennings, P. O. Box 674, Man- 
chester, Vermont. 


Ge 4 


Continued on Page 168 
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Manufacturers of Equipment not included 


RATES: One-inch card announcements inserted at rate 
of $30 each issue, $25 per issue on yearly contract 


BLACK & VEATCH hu lj ian 


CONSULTING ENGINEERS ENGINEERS * CONSTRUCTORS * CONSULTANTS 


SARGENT & LUNDY 
ENGINEERS 
Electricity W ater—Sewage—Gas— Industry POWER PLANT SPECIA Consultants to the Power Indust 
ry 
pe (Steam, Hydro, Diesel) STUDIES DESIGN SUPERVISION 
vestigations, UTILITY © INDUSTRIAL CHEMICAL 140 South Dearborn Street, Chicago 3, 
1500 Meadow Lake Parkway, Kansas City 14, Mo. 1200 N BROAD ST PHILA 21 PA 


GUY B. PANERO ENGINEERS NG 
Design and Supervision of Construction CONSULTING ENGINEERS Consulting Engineers 


Mechanical @ Electrical @ Nuclear 630 Third Avenue 
Sanitary ¢ Chemica! Laboratory Hershey Building 208 S. LaSalle Street 
and Research New York 17, New York Muscatine, 4, Winois 

New York READING, PA. Washington 


HARZA ENGINEERING COMPANY PROPANE GAS PLANTS SUMCO ENGINEERING, INC 


CONSULTING ENGINEERS 
ANHYDROUS AMMONIA PLANTS ENGINEERS*CONSULTANTS*CONTRACTORS 


Transmission Lines igned Installed 
Flood Control lisigation = ad All phases of Chemical cleaning 


River Basin Develo; t 
CALDWELL, NEW JERSEY 


JACKSON & MORELAND, INC. SVERDRUP & PARCEL 
JACKSON Inc. An announcement in this Engineers—Consultants 
n 
Electrical—Mechanical—Structural Design ¢ Construction Supervision 
Design and Supervision of Construction for section will acquaint others Steam and Hydroelectric Power Plants 


Utility, Industrial and Atomic Projects Power Systems e Industrial Plants 
Surveys—Appraisals—Reports 


Technical Publications with your specialized practice. 
BOSTON — WASHINGTON — NEW YORK San Francisco ST. LOUIS Washington 


“OPPORTUNITIES”... . . . 163-168 


Continued from Page 167 


Following pioneer achievements in reactor power 
plant developments, The Knolls Atomic Power 
Laboratory is now studying major problems in 
reactor and power plant simplification. Solutions 
to be achieved may considerably advance nuclear 
reactor applications. 


Working on unique developmental problems at 
KAPL, engineers and scientists have access to an 
unusually broad range of specially-designed ex- 
perimental and test equipment...as well as the 
advantages of inter-professional consultation 
with experts in a number of felated fields. Ad- 
vanced nuclear studies are available at both the 
Laboratory and nearby colleges. 


FOR NUCLEAR ENGINEERS AND SCIENTISTS 


You are invited to inquire about openings in: 


Power plant test and analysis / Instrumentation 

controls design / Power plant equipment design / 

Reactor nuclear analysis / Theoretical physics 

(PhD) / Experimental physics / Statistical meth- 

ods application (PhD) / Reactor mechanical 

design / Hydro-thermal engineering computations 
a / Coolant technology / Reactor service equip- 
o ment design / Numerical analysis / Electrical 
systems design. 


Power Laboraibiy Please send resume -—including salary require- 


OPERATED FOR AEC OF 


nk aa 4 ment—in strict confidence to Mr. F. W. Snell, 
: A Dept. 41-MB. U.S. Citi hi d i 


x HBthenectady, New York 
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A strange combination of Nature’s forces at Bell 
Laboratories foreshadows the day when world-wide 
phone calls may be relayed via man-made satellites 
orbiting the earth. It is a union of synthetic rubies and 
extreme cold, making it possible to amplify microwave 
signals from these satellites clearly. 


Synthetic rubies possess an extraordinary property 
when deeply chilled and subjected to a magnetic field. 
They can be excited to store energy at the frequencies 
of microwave signals. As a signal passes through an 
excited ruby, it releases this energy and is thus ampli- 


fied a thousandfold. 


Bell Laboratories scientists chose a ruby amplifier 
because it’s uniquely free of “noises” that interfere with 
radio signals. For example, it doesn’t have the hot 


Bell Laboratories research with 
chilled ruby amplifiers speeds the 
day we may telephone via satellites 


cathodes or hurtling electrons that generate noise in 
conventional amplifiers. It is so quiet that only the 
noise made by matter itself in heat vibrations remains. 
But at a temperature close to absolute zero, this also is 
silenced. Even very faint signals from satellites can be 
clearly amplified and studied for their possibilities. 


Bell Laboratories scientists were first to discover 
that matter itself generates electrical noise. They also 
discovered that stars send radio waves, and thus helped 
found radio astronomy. It is particularly fitting that 
the same scientists, in their endless research on noise, 
should now battle this number-one enemy of telephony 
in the dramatic new field of communication via satel- 
lites. The ultimate goal, as always, is the improvement 
of your Bell System communications services. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Acme Chain Corp. 
Aerospace Corp.. 
*Aerovent Fan Co. 
Aldrich Pump Co. 
Allied Chemical Corp. 
Nitrogen Div. 
American Felt Co. 
*American Pulverizer Co.. 
ASME Publications. . : 
Mechanical Engineers’ Catalog 
*Armstrong Machine Works 
Autoneties, A Div. of North American 


Aviation, Ine. 


*Babcock & Wilcox Co. 
Boiler Div. 
Tubular Products Div., Fittings 

*Bailey Meter Co. 

Barco Mfg. Co. 


Bell Telephone Laboratories 


2nd Cover 


Bonney Forge & Tool Works 
Brunswick Corp. 


Bundy Tubing Co.... 


Civilian Personnel Office, Fort Belvoir 164 
Cleveland Worm & Gear Div. 
Eaton Mfz. Co... 


*Diamond Power Specialty Corp. 
Dwyer, F. W., Mfg. Co. 


*Fairbanks, Morse & Co. 

*Falk Corp........... 
Flexo Supply Co... . 

*Foster Wheeler Corp.. 


Fexboro Co. 


. 165, 166, 168 


General Radio Co....... ; ; 172 


General Electric Co. 


German American Chamber of 


Commerce 


International Business Maehines 


Jeffrey Mfg.Co... . 


Jenkins Bros... . 


Johnson, Carlyle, Machine Co.. 


*Keeler, E., Co... 
Kellogg, M. W., Co. 
Keuffel & Esser Co. 


Lenape Hydraulic Pressing 
& Forging Co. .... 160 
Los Alamos Scientific Lab. ; 167 


Lunkenheimer Co. Cover 


McGraw-Hill Book Co. 


*Nlarsh Instrument Co. 
Div. of Colorado Oil & Gas Corp.. 146 


Nalco Chemical Co 
National Cash Register Co.. 
Nugent, Wm. W. & Co. 


*PIC Design Corp. 
Sub. Benrus Watch Co. 
Pangborn Corp.. 
Powell, William, Co.... . 
Pratt & Whitney Aircraft 
Div. of United Aircraft Corp.. 


Ray bestos-Manhattan, Inc. 


Manhattan Rubber Div.. 


*SKF Industries, Inc.. . 

*Southwest Products Co. 
Spraying Systems Co 
Stock Equipment Co 


Streeter-Amet Co........ 


*Terry Steam Turbine Co... . . 151 
Thomas Flexible Coupling Co........ 134 
Timken Roller Bearing Co. ith Cover 

*Tube Turns 


Div. of Chemetron Corp. . . 


*Union Iron Works 
Div. Riley Stoker Corp. 
U.S. Naval Laboratories in Calif.. 


U.S. Pipe & Foundry Co. 


*Vogt, Henry, Machine Co. 


*Wickes Boiler Co. 
Div. Wickes Corp. 


Winsmith, Ine. 


*Yarnall-Waring Co... . 


*Zallea Bros. 


The asterisk indicates that firm has product catalog in the 1961 Mechanical 


Catalog. 


*Grinnell Co. . Keep Informed Section 133-145 
Consulting Service 168 
Opportunities 163-168 


Engrg. Soc. Personnel Service. . . 128 
(Agency) 


Your attention is directed to 


Hamilton, Alexander, Institute 
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FORMULAS 
for STRESS 
and STRAIN 


ANY 
ONE $ 


for only 


Product Engineering De- 
sign Manual. Edited by 
D. Greenwood. Save 
time and work in engi- 
neering design of com- 
ponents, devices, and 
products with this practi- 
cal manual. 
Publisher's Price, 
$10.00 
Club Price, $8.50 
Handbook of Fasteni 
and Joining of Meta 
Parts by Laughner, 
and A. Quick 
answers to fastening and 
joining problems. 
isher's Price, 
$20.00 
Club Price, $16.95 
Estimating Machining 
Costs by C. Parsons. 
How to make accurate, 
profit-supporting esti- 
mates of machining costs. 
Publisher's Price, $8.00 
Club Price, $6.80 
The New American 
Machinist's Handbook. 
Edited by R. Le Grand. 
1519 pages of dependa- 
ble facts to speed up 
and simplify your work 
in shop and drafting 


room. 
Publisher's Price, 


$15.00 

Club Price, $12.75 
Management for Engi- 
neers by R. Heimer. Aid 
your engineering future 
with these practical 
management methods. 
Publisher's Price, $6.95 

Club Price, $5.90 
Mechanism by J. Beggs. 
Practical methods of an- 
alyzing complex mecha- 
nisms and solving mechan- 
ical design problems. 
Publisher's Price, $8.50 

Club Price, $7.25 
Formulas for Stress and 
Strain by R. Roerk. 
Brings together formulas, 
facts, and tables pertain- 
ing to strength of mate- 
rials. 

Publisher's Price, $8.25 
Club Price, $6.95 
Epoxy Resins: Their 
Applications and Tech- 
nology by H. Lee and 
K. Neville. How to 
select and apply epoxy 

resins 
Publisher's Price, $8.00 
Club Price, $6.80 


How to Become a Pro- 
fessional Engineer by J. 
Constance. Helps you 
get your professional 
engineer's license more 
easily and quickly. 

Publisher's Price, $5.50 

Club Price, $4.70 


Successful Technical 
Writing by T. Hicks. 
methods 
and practical pointers 
on writing for today's 
major technical markets. 
Publisher's Price, $5.50 
Club Price, $4.70 


MAIL COUPON AT RIGHT TODAY 


MECHANICAL ENGINEERING 


To NEW MEMBERS. 
of the 


Mechanical 
Engineers’ 
Book Club 


How many of these books do you wish you 
had at Club savings? 


Select one for JUST A DOLLAR! Choose from Handbook of Fastening 
and Foining of Metal Parts, Management for Engireers, The New American 
Machinist's Handbook, and seven other valuable books... your intro- 
duction to membership in the Mechanical Engineers’ Book Club. 

If you’re missing out on important technical literature—if today’s 
high cost of reading curbs the growth of your library—here’s the solution 
to your problem. The Mechanical Engineers’ Book Club was organized for 
you, to provide an economical technical reading program that cannot fail 
to be of value to you. 

All books are chosen by qualified editors and consultants. Their thor- 
oughgoing understanding of the standards and values of the literature 
in your field guarantees the authoritativeness of the selections. 


HOW THE CLUB OPERATES 


Every second month you receive free of charge The Mechanical Engineers’ 
Book Club Bulletin (issued six times a year). This gives complete advance 
notice of the next main selection, as well as a number of alternate selections. 
If you want the main selection you do nothing; the book will be mailed to 
you. If you want an alternate selection... or if you want no book at all 
for that two-month period . . . notify the Club by returning the convenient 
reply card enclosed with each Bulletin. 


SAVES YOU MONEY AND THE BOTHER OF SHOPPING 


We ask vou to agree only to the purchase of three books in a year. 
Certainly out of the large number of books in your field offered in any 
twelve months there would be at least three you would buy anyway. By 
jointhg the Club you save yourself the bother of searching and shop- 
ping, and save in cost about 15 per cent from publishers’ prices. 

Send no money now. Just check any two books you want—one for 
only $1.00 and one as your first Club selection—in the coupon below. 
Take advantage of this offer now, and get two books for less than the 
regular price of one. 


THIS COUPON WORTH UP TO 


The MECHANICAL ENGINEERS’ BOOK CLUB, Dept. MENG-2 
327 West 41st Street, New York 36, N. Y. 
Please enroll me as a member of the Mechanical Engineers’ Book Club. I am to 
receive the two books I have indicated below. You will bill me for my first selection 
at the special club price of $1 for my new membership book, plus a few additional 
cents for delivery costs. (The Club assumes this charge on prepaid orders.) Forth- 
coming selections will be described to me in advance and I may decline any book. 
3 selections or alternates in 12 months of membership. (This offer 
n U.S. only.) 
Check 2 books: #1 for dollar book and #2 for Club selection 
Design Manual, Mechanism, $7.25 
Handbook of Fastening and Joining for Stress end Strain, 
of Metal Parts, $16.95 : ; 
C Estimating Machining Costs, $6.80 Epoxy Resins, $6.80 
New American Machinist's How to Become A Professional 
Handbook, $12.75 Engineer, $4.70 
© Management for Engineers, $5.90 0 Successful Technical Writing, $4.70 


PLEASE PRINT 

Name... 

Address 

City Zone State. 

NO RISK GUARANTEE If not completely satisfied, you may return 
your first shipment within 10 days and your 

membership will be canceled. MENG.-2 
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S'JEIG MOTOR SPEED CONTROL 


for Critical Operations 


Variac” 
MOTOR SPEED CONTROLS 


combine excellent starting characteristics and good regulation 
of d-c shunt- and compound-wound motors with the convenience 
of a-c operation. 
¢ Allow motors to deliver full torque at all speeds — rated to stalling 
¢ Smooth operation — no motor chatter or pulsation at any speed 
¢ Fast stop-start-reverse under any load 
¢ Instant warm up, rugged, and reliable 
Ten models . . . from 1/15 hp to 3/4 hp. . . available in cabinet | 


mounting or basic version for original equipment manufacturers . . . 
prices range from $72 to $255 . . . quantity discounts available. 


Speed Control for Sunerfinishing Tool 


Write For Complete Information GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


NEW YORK, WOrth 4.2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 
NEW JERSEY, Ridgefield, WHitney 3.3140 Ock Pork Abington Silver Spring Los Altos Los Angeles Toronto 
Villoge 8-9400 HAncock 4-7419 IUniper 5-1088 WhHitecliff 68-8233 HOllywood 9-620! CHerry 6-2171 
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Order from your Distributor 


UNKENMEIMER .-960-3 
ENHEIME R° 
tart 


NAME IN VALVES 
* BRONZE * IRON * STEEL * PVC 
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How Monarch assures rigidity, accuracy, 
with Timken bearings in “Dyna-Shift” lathe 


N designing their Series 90 Dyna-Shift lathe that can 

be kept under full load at any speed, Monarch engi- 
neers wanted to be sure of rigidity, accuracy and 
economy. By using 30 Timken" tapered roller bearings 
at vital points—spindle (shown above), gear box, 
apron and tailstock—the engineers achieved their 
objectives. Results from the “90”, reports Monarch, 


EXTRA ENGINEERING SERVICE. 
Often, our graduate engineer sales- 
men can solve your bearing prob- 
lems on the spot, at the design 
stage, save you time and money. 


assures you top bearing accuracy. 
Some instruments we use measure 
even the thickness of several mole- 
cules, split a hair 30,000 times. 
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show up to 25% more output and 50% greater tool 
life than with other equipment. 

Most American machine tool design engineers use 
Timken bearings. Two big reasons are: 1) The taper 
lets Timken bearings take radial and thrust loads in 
any combination. 2) Precision manufacture of Timken 
bearings assures high precision in the machines. 


Industry rolls on 


tapered roller bearings 


The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Cable: 
“TIMROSCO”. Makers of Tapered 
Roller Bearings, Fine Alloy Steel and 
Removable Rock Bits. Canadian Div.: 
Canadian Timken, St. Thomas, Ont. 
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